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PREFACE TO NINTH EDITION 

The signal advance in recent years in gynecologic diagnosis and treatment 
has come largely through intensive study of physiology. In accordance with 
this fact and to emphasize the growing importance of such study for the under- 
standing and successful treatment of pelvic disorders, a physiologic subject has 
been chosen for the frontispiece place of honor. It stands at the beginning, 
to indicate to those who would enter this field of knowledge that they must 
immediately tackle the intricate problems of the how and why of functional 
phenomena. 

The necessity for such study applies not only to hormones and endocrine 
activities, now holding the center of the stage, but to every factor which enters 
into the transformation of intake, through all avenues, to the output of the 
organs in normal products and in pathological pains and dysfunction. TJie 
areas where obvious anatomy disappears into the invisible processes of function 
constitute the frontiers of knowledge, where pioneers delve and struggle and 
gradually advance into the unknown. Here, the blood with its many activities, 
the nerves with their sympathetic and parasympathetic impulses, the muscle 
cells which change food into power, and the hormones and vitamins with their 
chemical and physical and vital reactions, all work together to bring about 
those wonderful transformations, concerning which we have learned so much 
and yet, on the whole, know so little. 

This physiological trend has shifted major investigative interest in anatomy 
from the gross structures, which in the main are well known, to the minute 
structural details which mold function in the special cell areas of each organ. 
For example, in the myometrium and endometrium there are types oE terminal 
apparatus by which ordinary nerve control of vasomotor and other activities 
combines with local hormone control to cause the normal menstrual disintegra- 
tion and exfoliation of the endometrium. 

Diagnosis and treatment have advanced Avilh this increase in knowledge of 
physiological and pathological activities. Dare has been taken to present these 
advances in a practical way so that, in the daily handling of patients, they may 
be used effectively and with understanding of the principles on which they rest. 

The endeavor has been to present for the student the basic facts and salient 
developments of the biologic and physiologic investigations which are making 
history in the gynecologic field, and to bring to the practitioner a comprehensive 
systematic judicial consideration of the diagnostic and therapeutic helps made 
possible by these great advances in knowledge. The accomplishment of this 
difficult task has been greatly facilitated by the kind permission of authorita- 
tive workers for the use of their helpful illustrations. The cordial cooperation 
of these busy investigators and of the publishers of their books and articles has 
given stimulation and pleasure to the task. 

The corpus luteum and its hormonal influences constitute a feature of 
growing importance. We appreciate particularly the help given by Dr. Willard 
M. Allen who kindly consented to check over the data concerning the corpus 
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luteum and its hormones, on which he has carried out such extensive and 
authoritative work, and also concerning other points in the great field of ovarian 
and uterine physiology. His kindness in criticizing does not commit him to 
specific statements, for the advance is so rapid that modifying information is 
doveloped from day to day. 

To bring the essential features of expanding gynecologic knowledge within 
the limits of a textbook has required much sifting and condensation of both old 
and new text. Along with the large amount of new text, there have been added 
also one hundred and forty-five new illustrations, many of them in color. 

In this connection, we wish to express appreciation of the work of Mr. Ivan 
P. Summers, who combines with his artistic technique and anatomical knowl- 
edge a most helpful interest and ability in devising ways of translating ideas 
into visual symbols. 

The Author^. 


PREFACE ITEMS FROM PREVIOUS EDITIONS ' 

Space is very limited, but it is well to mention some of the preface items 
of previous editions. The active life of this work so far covers a period of more 
than thirty years, the first edition appearing in 1907. It was begun and has 
continued as a presentation of the fundamentals of gynecology unencumbered 
by the space-devouring details of major operative technique, which details were 
presented in another work. 

The primary endeavor, stated in the first preface, was to present the impor- 
tant points clearly and systematically — so clearly and so systematically that 
they will be readily understood and well retained in mind for use at the bed- 
side. To this end much thought has been given to the arrangement of the text, 
so as to show not only the facts of a subject, but also the mutual relation of the 
facts and their bearing and relative importance in the diagnosis and treatment. 

To this end illustrations were freely used. To the more than two hundred 
original drawings and photographs for the first edition were added many illus- 
trations from gynecologic literature, the endeavor being to bring the best illus- 
tration available to elucidate each point. This policy has been continued, and 
I wish here to express again my appreciation to the authors and publishers 
through whose kindness I am able to use these instructive illustrations. 

It is interesting to note, in the preface items of the editions, the succession 
of gynecological subjects as they came to study and elucidation by gynecologists 
— ^pelvic inflammation, tubal pregnancy, the application of serologic studies to 
gynecology, cell studies in regard to cancer, the x-ray visualization of the uterine 
and tubal cavities, the ductless glands, and later the great enlightenment of the 
ovarian-pituitary cycle and other endocrine connections. 

The various physicians and artists who have assisted in different editions 
have been mentioned with appreciation in those editions. Dr. Hugo Ehrenfest 
gave signal help not only in completing the fourth edition when I was called 
to duty with our troops in Prance in World War I, but also in furnishing a 
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most instructive chapter on the endocrine glands running through several edi- 
tions. Later, this subject expanded so much that it was necessary to distribute 
to each chapter the portion relating to the organ there considered. 

In the eighth edition, the great expansion in detailed pathology and hor- 
monal physiology and diagnosis and treatment was due to the activity of the 
coauthor. Dr. Robert J. Crossen, who was indefatigable in search and analysis 
and in efforts at practical presentation of the application of the newer knowl- 
edge to the various problems encountered in gynecologic work. 

The publishers have aided and encouraged throughout by their courtesy 
and cordial cooperation. 

H. S. Crossen. 
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DISEASES OF WOMEN 


CHAPTEEI 

ANATOMY AND PHYSIOLOGY 

of the Genital Tract 

The genital tract in the female is a constantly changing structure, from the 
time it starts to develop until its functions end. This fact is emphasized in 
Pig. 1 (colored Frontispiece), and it must he kept in mind in all considerations 
of anatomy, physiology, and pathology. We must remember not only the 
striking normal changes which take place every few weeks in connection with 
ovulation and the still greater changes due to pregnancy, but also the structural 
changes during development to the point of function and during subsidence after 
the menopause. 

This constant change creates a problem in anatomical description. Ordi- 
narily we visualize anatomical structure as a stable and relatively fixed factor 
in the body. Thus it becomes an island of dependability in the fluctuating sea 
of physiological actions jind reactions. But here our island of dependability 
shifts from week to week, with resulting confusion as to the boundries between 
anatomical structure, physiological change, and pathological development. 
Witness the difficulties of uterine specimen interpretation in the laboratory, 
some of which difficulties baffle even the specially trained and experienced 
gynecological pathologist. A practical approach, however, to the problem of 
describing the anatomy is to divide the structural features of each organ into 
those which are relatively constant throughout the childbearing period and 
those which change with functional activity. The first may be considered as 
the anatomy of the organ and the second as part of the physiology. 

The essential pelvic organs in the group of structures involved in gyneco- 
logic* diseases are shown in Figs. 2 to 6. They are as follows : 

1. The ovaries, in which the ova are formed. 

2. The fallopian tubes, which conduct the ova from the ovaries to the uterus. 

3. The uterus, which receives and nourishes the fertilized ovum and expels 

the fetus at term. 

4. The vagina, which is the connecting link between the uterus and the 

outside world. 

There are also several accessory structures : namely, the external genitals, 
the perineum, the pelvic floor, the pelvic connective tissue, and the pelvic 

•As to the pronunciation of “gynecology," the weight of authority la d^ldedly In favor of 
aoft g, short y and the accent on the third ayllable — ^Jin e kol' o Je (Webster a Unabridged 
Dictionary, Century Dictionary, Standard Dictionary, and the following medical dljStlonarlea-- 
Gould’a. Keatlng’a, Dorland'a), A few authorltlea differ, aome favoring aoft g and long y, and 
othera favoring hard g and long y. 
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ANATOMY AND PHYSKUiOOT 



Flff. 2. — A. Exact contour and measurements of the woman selected for Pig. 8. B. Exact 
contour and measurements of another model, presenting a more pronounced lumbar and ab- 
dominal curve. The small squares represent one-inch squares at life size. (R. Walter Mills.) 

A. Artist’s model, aged twenty-eight years, mother of two children (six and eight years old 
respectively), has worn corset practically none. Is In good health and fairly muscular. Height 
6 ft. 7 In., weight 140 lb., bust measure 36 in., waist 27 in. (2 in. above umbilicus), circumfer- 
ence at umbilicus 30 in., hips 39 in., thigh 22% in. (2 In. below gluteal crease), anteroposterior 
diameter of body at waist 6% in., anteroposterior diameter of thigh (2 In. below gluteal crease) 
6% In. The other data are given on the outline. To conform to the so-called "perfect form" the 
hips should be a trifle larger and the weight somewhat more. 

B. Young woman, aged twenty-seven years, never present, has worn corset very little, is 
In good health and muscular. Height 5 ft. 4 in., weight 114 lb., bust measure 82 In., waist 24 in. 
(2 In. above umbilicus), hips 38 In., thigh 22 In. (2 In. below gluteal crease), anteroposterior 
diameter of body at waist 6% in., anteroposterior diameter of thfgh (2 in. below gluteal crease) 

In. The other data are given on the outline. The lumbar and abdominal curves are more 
pronounced than in A. 

The numerous exact measurements here given constitute valuable data to ffulde in med)ca) 
drawings of this character. 




Fig. 3. — Anteroposterior Section op Pelvis ( Semidiagram matic). 

In order to show the structures and relations exactly as they are in what may be consid- 
ered a typical woman in the erect posture, a detailed study was made of many drawings from 
frozen sections for the internal relations, and of several well-formed women in the normal 
standing posture for the contour and external relations. This gave a result differing consider- 
ably from the usual representation of a patient standing, made by taking a drawing of a sec- 
tion of a flattened cadaver and turning it upright. The lumbar curve is more marked, the lower 
abdominal wall and the buttocks are more prominent and there is a change of the relations of 
the internal organs to the external landmarks. 

For the internal relations the admirable frozen sections of Sellheim were principally fol- 
lowed, and the exactness with which the pelvis and contents of the actual sections fitted into 
the contours of the living models was most pleasing and instructive. (Redrawn and colored 
from original drawing by Dr. B. Walter Mills.) 
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peritoneum. In addition, there are certain distant structures connected with 
the endocrine system which have a special and marked influence on the pelvic 
organs. These will be mentioned in their proper connections. 

Before describing the anatomy and physiology of the individual organs, 
it is well to call attention to certain general features. The situation of these 
organs in the bony pelvis gives them excellent protection from accidental in- 
jury. Even in crushing injuries, which have increased so much with the ex- 
tended use of the automobile and airplane, this strong protecting box of bone 
usually prevents serious damage to the contained organs. 

This rigid framework of the pelvis, through which the child must pass in 
labor, requires special study and detailed measurements in obstetidcs, but for 
gynecologic work general consideration will suffice. The pelvis is formed by 
four bones: the two hipbones, the sacrum, and the coccyx. Each hipbone (os in- 
nominatum) consists of three parts: the ilium, ischium, and pubis. These are 
separate bones in early life, but there is gradual ossification of the cartilaginous 
junctions so that by the twentieth year the three parts are fused, forming the 
remarkable os iiinominatum, which bears the weight of the body and fur- 
nishes specially-shaped surfaces for the attachment of the complicated muscu- 
lar mechanism which operates the lower extremity. In early life these fuirc- 
tions of weight-bearing and muscular activity put strain on the extensive car- 
tilaginous parts, hence the importance of maintaining the nutritional integrity 
of cartilage in early years in order to avoid the pelvic deformities which are 
so serious in childbearing. 

It is well to call attention to the fact that the anatomical "perineum” 
includes all the area of the pelvic outlet, extending medially from the pubic arch 
to the coccyx and laterally to the ischial tuberosity of each side. The wedge 
of soft tissues lying between the rectum and vagina at their lower ends is the 
"perineal body.” In gynecological writings, however, the perineal body is 
usually referred to as the "perineum,” that being a shorter and more con- 
venient term, to which long usage has given a specific meaning in connection 
with the soft tissues closing the pelvic outlet in the female. 

The female generative organs are located in intimate contact with the 
bladder and rectum. Consequently bladder and rectal diseases are often mis- 
taken for disease of the genital tract, and vice versa. This fact must be kept 
in mind, particularly in obscure or chronic disturbances, and special examina- 
tions resorted to as necessary to insure differentiation. 

The bladder and rectum fill and empty (become larger and smaller) at 
irregular intervals. This calls for considerable mobility of the uterus which 
lies between them. This mobility is attained and properly limited by a mecha- 
nism involving several factors, the particulars of which we shall study later when 
dealing with uterine displacements. 

In this first chapter will be given the anatomy and physiology of the adult 
organs, together with the maturing to function and the changes of subsiding 
function. Development of the genital tract is most usefully considered in 
cpnnection with developmental anomalies, and hence is given in the chapter on 
Malformations (Chapter Xni). The anatomy and physiology (supporting 
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6. — ^View of the pelvic etructurea back of the uteruo and broad ligaments. (Kelly— Gjwool- 
ogy, D. Appletoii-Century Company.) 




Fig. 6. — View from behind, showing on the left the relations of ovary and fallopian tube 
and posterior surface of uterus. On the right is a section of the uterus, tube, ovary, and broad 
ligament, showing the relations of these various structures and their blood supply. 

The sectioned ovary shows its connection with the broad ligament at the hilum, where 
the blood vessels and lymphatics and nerves enter. The utero-ovarian vascular arc gives free 
blood supply to the ovary, tube, and uterus. The ureter, on its way from the bladder to the 
kidney, is cut across just posterior to the uterine vessels under which it passes in the broad 
ligament. Notice the gradual but marked enlargement of the tubal cavity from the very 
narrow uterine portion to the outer portion (ampulla). 
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action) of the pelvic floor are best discussed in connection with relaxation and 
other damage to those structures and will be found in Chapter V. 

In taking up the anatomy and physiology of the pelvic organs we begin 
with the most important, namely, the ovary. All other parts of the genital tract 
are dependent on the ovary for their structural development and physiologic 
activity. The structure and physiology of the ovary must be known before there 
can be an understanding of the physiologic changes in the other organs, for 
example, in the uterus or the tubes or the vaginal mucosa. Therefore the order 
of consideration in this chapter will be : ovaries, uteras, tubes, pelvic peritoneum, 
pelvic connective tissue, vagina, and external genitals. 

OVARY 

The ovary is a temporary organ with an active life span of about thirty- 
five years. It is a remarkable organ in that its product is not simply some 
special secretion, to complement the many other secretions in rounding out 
the physiology of daily activities, but a special cell for originating another in- 
dividual. This special cell carries the spark of a sepai-ate life, and also within 
its small compass there exists something which later flowers into the characteris- 
tics of the donor and of her ancestors for generations back. In addition to 
producing this potent cell, the ovary controls the development and functioning 
of the organs which receive and nourish the fertilized ovum and expel the sepa- 
rate individual at the proper stage of development. With these important and 
mysterious functions, it is little wonder that there are two ovaries, to double 
safeguard this heritage, and that the more we learn about ovarian physiology 
the wider become the dim horizons of the unknown. 

Structure. — The human ovary is approximately one and a half inches 
long by one inch wide and half an inch thick, though the ovaries vary much 
in size in different persons and even in the same individual the two ovaries 
may differ considerably. The ovaries are situated one on each side of the 
uterus near the pelvic brim and close to the outer end of the fallopian tube 
(Pig. 6). Each ovary projects from the posterior wall of the broad ligament 
of its respective side, as shown in Fig. 7, and the peritoneal fold thus formed is 
called the “raesovarium.” It is through this attachment to the broad ligament 
that the ovary receives its blood supply. The area where the vessels and nerves 
find entrance and exit is called the hilum of the ovary (Fig. 8). Immediately 
about the hilum, and extending some little distance into the ovary, is the area 
known as the medulla or medullary portion. This is occupied by the blood 
vessels, lymph vessels, the nerves, and supporting connective tissue. It con- 
tains no follicles, but it contains remnants of the tubular structure which in 
the male develops into the testicle. 

The remaining part of the ovary contains the graafian follicles, and is 
called the cortex or cortical portion (Pig. 8). The free surface of the cortical 
portion that is, the peritoneal surface of the ovary — is covered with cylin- 

drical epithelium, the remains of the germinal epithelium from which ova and 
graafian follicles were formed by infoldings. It is supposed that ova and 
graafian follicles are formed also from the ovarian mesenchyme in the sub- 
stance of the ovary, as mentioned later. 
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In structure the ovary is simply a collection of ova, or microscopic eggs, 
supported and held together by the connective tissue which forms the frame- 
work. Each ovum is contained within a minute sac called the ovisac or 
graafian follicle, and a section of an ovary shows graafian follicles in various 
stages of development. This characteristic structure of the human ovary is 
shown diagrammatically in Fig. 8. 

The connective tissue extends between the follicles in all directions and, 
in addition to supporting and protecting them, carries the blood vessels which 
nourish them and also the lymph vessels and nerves. This connective tissue 
constitutes the ovarian stroma, or interstitial tissue, and is peculiar in that it 
is exceedingly rich in cells, which are packed so closely together that in an 
ordinary microscopic preparation the tissue seems to consist nearly altogether 
of dark-staining nuclei. Near the periphery of the ovary the connective tissue 
fibers become more numerous and the nuclei fewer, so that there ip here a 
rather dense capsule. This fibrous capsule of the ovary is knowr^ as tlie 
'‘tunica albuginea.^* It is simply a condensation of the ovarian straima and 
serves to protect the deeper structures. Outside of this fibrous layer lies the 
epithelial covering already mentioned. 

The graafian follicles are very numerous and of different sizes, as shown 
in Figs. 9 and 10. The small young follicles (primordial follicles) lie near the 
surface and number thousands. The great number and crowded condition in 
the outer portion of the growing ovary are well shown in Fig. 10. As the 
follicle develops, the single layer of cells lining it proliferates and the lining 
becomes many-layered, as in the follicle at the bottom in Fig. 10. 

The follicles formed from the germinal epithelium on the surface of the 
ovary are very small at first but as they grow down they increase in size. 
When they are of medium size the direction of growth is reversed and with 
further enlargement they approach the surface. The pointed “theca cone“ is 
an interesting factor in this movement toward the surface by the maturing 
follicle, as explained later under ovulation. Many eggs develop that one may 
ovulate. The less-favored (or supporting) ova secrete estrogen which aids 
progesterone in causing the progestational changes. These less-favored ova die 
and their follicles become atretic. 

The graafian follicle is lined with an epithelial layer several cells thick, 
called the “membrana granulosa, “ and is filled with clear viscid fluid, the 
“liquor folliculi.” The ovum lies within the follicle near one side and is com- 
pletely surrounded by cells of the membrana granulosa. 

As the graafian follicle matures, it approaches the surface and becomes 
still larger. It gradually protrudes at the free surface of the ovary, and when 
ripe it bursts, liberating the ovum on the surface of the ovary, from where 
it finds its way into the fallopian tube. This ripening and bursting of the 
graafian follicle and liberation of the contained ovum constitutes ovulatioxi, 
which is considered in detail under the physiology of the ovary. 

New generations of eggs are continuously becoming differentiated from 
indifferent cells throughout sexual maturity, hence the life span of an ovum 
is probably very short. With the death of the ovum the granulosa cells die and* 
Reappear. Such a degenerated atretic follicle is small, and it eventually 
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atrophies and is obliterated through a deposit of new connective tissue elements. 
In some, however, the fluid increases after the ovum dies, thus forming a minute 
cyst. If there are many of these small follicular cysts, the condition is desig- 
nated “cystic ovary.” Occasionally one or more will become larger through a 
pathological accumulation of follicular fluid, and may become important 
clinically. 

Edgar Allen gives this brief concept of ovarian physiology: “Since the 
blood stream is the common carrier for both nutritional and hormonal supplies, 
the matter of competition for limited quantities of these substances, amounting 
actually to a struggle for survival in some instances, seems most fundamental in 
any concept of ovarian physiology. The developing eggs in the mammalian 



Piff. 7. Figr. 8. 

Pig". 7.— Ovarian stnictures and relations, A, Showing surface relations of ovaryt tube, 
and round ligament, and the line of section for B. B, Showing the attachment of the ovary to 
the broad ligament at the hllum, and incidentally the relative locations of the tube and round 
ligament. 

Fig. 8.*^01agrammatlc representation ot the details of ovarian structure. The blood ves- 
sels, lymphatics, and nerves enter at the hilum and, with their connective tissue supports, extend 
through the center of the ovary, forming the medullary portion. From this central location nutri- 
tion and drainage and nerve control are supplied to the cortical portion, which Is the special 
functioning part of the ovary. 


ovary might truly be considered a crowded population in a life and death 
straggle for limited amounts of vital necessities, a struggle so severe that only 
400 human eggs, of hundreds of thousands, may reach maturity and be ovulated 
daring the reproductive life of the average woman. ’ ’ 

After the ripened ovum is discharged, the ruptured follicle Alls with serum 
which clots, and the rent in the follicular wall soon heals. In a few days pig- 
ment appears in certain cells about the periphery. These cells increase rapidly 
in size and form a thick wavy wall in the outer portion of the broken follicle. 
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FIff. 9 — Photomicrograph of ovary of rabbit, showing follicles in various stages of develop- \ 
rnent. Notice the primordial follicles in the cortex and the developing follicles In the deeper por- \ 
tion of the ovary. Gyn. Lab. . 



Fig. 10. — Photomicrograph of the cortical portion of ovary of a two-year-old child. Notice 
the large number of primordial follicles, embedded in a stroma which is characteristically 
ovarlai). Note the large developing follicles In the deeper portion of the section. Gyn. Lab. 
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Since the pigment in the cells is yellow, the cells are called '‘lutein” cells, and 
the mass formed by them is, of course, also yellow and hence is called the 
corpus luteum (yellow body), A section of a corpus luteum shows this wavy 
yellow outer portion formed by the lutein cells (Pig. 11). Under high power 
the secreting cells ai-e seen in typical gland formation (Fig, 12). 

The recent corpus luteum is a prominent structure in the ovary, as shown 
in Pig, 13. On account of its size and vascularity and hemorrhagic appearance 
it may be mistaken for a hemorrhagic cyst of the ovary. Such normal corpora 
lutea constitute some of the so-called “blood cysts” removed by operators not 
familiar with pelvic phs^siology. The various changes in the corpus luteum are 
described and illustrated in detail under Physiology of the Ovary. 



Fig. 11. Fie, 12. 

Figs. 11 and 12. — Corpus luteum. Fig. 11, Section through a corpus luteum, low power, 
showing the distribution of the layer of luteum cells, as a wavy wall about the cavity. Fig. 12, 
High power of the lutaum layer, showing details of the cells. (Williams — Obstetrics, D. Apple- 
ton-Century Company.) 

The lutein cells gradually disappear, and after a time the area of the rup- 
tured follicle is occupied only by hyaline material and scar tissue. The area is 
then no longer yellow, but white, and consequently is called the corpus albicans 
(white body. Fig. 8). The corpus albicans represents the final stage of the 
ruptured follicle. After many follicles have ruptured, the surface of the ovary 
often becomes very uneven on account of the number of these depressed scars 
(Figs. 5 and 7, A). 

Ordinarily the corpus luteum passes through the described changes in a 
short time. If, however, pregnancy follows ovulation, the corpus luteum of 
that ovulation grows very large and remains for months before retrograde 
changes set in. 

The senile ovary is made up largely of old corpora lutea with resulting 
hyaline areas (Fig. 14). The follicles disappear and the stroma becomes more 
or less fibrous (Fig. 15). 
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In the histologic study of the ovary, certain remnants are found which 
do not conform to the characteristics of the ordinary elements. These con- 
sist of invaginations or islands of germinal epithelium which have some of the 


A. 


B. 


P’ig'. 13.— A, Ovary with recent corpus luteuni at left end. Ovary sectioned showing what a 
prominent structure the recent corpus luteuni Is In the ovary. Gyn. Lab. 





Figs. 14 and 15. — Senile ovary. Fig. 14, Section of the entire ovary. Notice the masses of 
hyaline material, due to merged corpora albicantla, and also the thickened vessel walls. Fig. 15» 
H^lgh power photomicrograph from the margin. Notice the entire absence of follicles and the 
change In the stroma, so that It resembles nbrous tissue. Gyn. Lab. 


characteristics of the epithelium of other localities, for example, tubal or 
endometrial. Such a remnant of erratic development (embryological ‘‘rest'*) 
may remain simply as a part of the histologic picture of that ovary or it may 
develop into a definite pathological structure, e.g., a serous cyst or pseudomuci- 
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nous cyst or endometrial cyst or granulosa-cell tumor dr even a tumor of male 
sexual cells (arrhenoblastoma). 

Ligaments, — The ovary lies in the pelvis obliquely and its inner end is 
about one inch from the uterus. Extending from this end of the ovary to the 
uterus is a small fibromuscular cord, the ^'utero-ovarian ligament,’* which 
joins the uterus just below the fallopian tube. - The suspensory ligament of the 
ovary, the ‘‘ligamentum suspensorium ovarii/' is the thickened edge of the 
broad ligament connecting the ovary and tube with the side of the pelvis. The 
* Mnfundibulo-ovarian ligament" extends from the ovary to the outer end of 
the fallopian tube, and usually carries an elongated fimbria. 

Vessels and Nerves, — The ovary is supplied with blood by several branches 
of the ovarian artery, which corresponds to the spermatic artery in the male. 
The ovarian artery arises directly from the abdominal aorta and, passing down- 
ward to the side of the pelvis, enters the broad ligament and sends branches 
to the ovary and uterus and tube. The terminal portion of the uterine artery 
connects with the ovarian, thus forming an arterial arch which supplies the 
ovary and tube, and this uterine portion is sometimes of major importance. 
Consequently, in salpingectomy with preservation of the ovary, care must be 
taken to avoid occluding this arch in order to maintain good blood supply to 
the preserved ovary. This arterial arch is shown fairly well in Fig. 6. The 
venous supply of the ovary corresponds to the arterial supply. They form a 
plexus in the broad ligament near the hilum of the ovary which is known as the 
pampiniform plexus or the ovarian plexus. 

The lymphatic spaces surround the graafian follicles and ramify through- 
out the connective tissue of the ovary. They pass out at the hilum and anasto- 
mose with the \itcrine lymphatics in the broad ligament and empty into the 
lumbar glands. The distribution of the lymphatic vessels and glands is shown 
in Fig. 67 along with the uterine lymphatics. 

The nerves come from the renal and spermatic ganglia of the autonomic 
nervous system, and entering the hilum they ramify throughout the ovary. 
As with the blood vessels and the lymphatics, the nerve supply of the pelvis 
including the ovary is best taken up for illustration as a unit, and these gen- 
eral illustrations accompany the discussion of the uterus (Figs. 68 to 73). 

PHYSIOLOGY 
of Ovary 

The ovary has two functions. One is the formation and discharge of ova, 
which are the essential female reproductive cells, and the other is the endocrine 
function. The two functions are intimately connected, each being dependent 
on the other. 

OVULATION 

Ovulation is the term applied to the maturing and discharge of an ovum. 
The progressive stages in ovulation, together with associated changes in the 
uterus and in hormonal levels, are shown in Pig. 1 (colored Frontispiece). The 
three steps, follicle formation and maturation and rupture with discharge of 
ovum, jare indicated diagrammatical ly in Figs. 16, 17, and 18. 
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In man the future primordial cells which are to form the gonad become 
differentiated early in embryonal life. These large cells finally lodge in the 
region of the future gonad. As embryonic development progresses, there are 
periods in which these so-called primordial germ cells, which are now in the over- 
lying germinal epithelium of the gonad, invade the underlying ovarian mesen- 
chyme. The first period of invasion occurs before sex differentiation is evident. 
During this period tubules are formed by the epithelial downgrowths. If the 
gonad subsequently becomes an ovary, they remain in the medulla of the ovary 
as the medullary tubules. If a testicle is formed, they become the seminiferous 
tubules containing sex cells. With the next period of invasion into the ovary, 
according to the theory of Waldeyer, of Felix, and of Winivarter, ova and 
follicles are formed from ingrowths of the germinal epithelium. Their idea is 
that all the ova that a woman is to have during her life are formed at birth or 
shortly thereafter. The work of Allen in 1922 and the work of Swezy and 
Evans on ovogenesis in the mammalia throw doubt on this idea. Swezy and 
Evans summarized their findings as follows : \ 

Ovogenesis occurs throughout adult life in the guinea pig, cat, dog, and 
man, as a rhythmical process, during which thousands of ova are produced de 



fib, 16. Fig. 17. Fif?. 18. 


FIb- — Biagraniniatic Illustration of the two methods of oOBenesls. At a, c, d, various 
HtaBes of the infolding- of the germinal epithelium are seen. In the deeper portion of the ovary 
follicles are shown developing from the ovarian mesenchyme in this locality. 

Fig. 17. — Ripened follicle at the surface of the ovary Just before ovulation. 

Pig. 18. — Follicle ruptured and corpus luteuni of proliferation remaining. The ovum 1 h seen 
in the tube on its descent to the uterus. (Crossen — Synopsis of Gynecology ^ The C. V. Mosby 
Company.) 

novo, followed by the degeneration of all but a few which mature. In the guinea 
pig, cat, and dog this rhythm of ovogenesis coincides with the rhythm of the 
estrus cycle, beginning at ovulation and reaching its peak at anoestrum, with 
wholesale degeneration occurring at late prooestrum. Ovogenesis was proven in 
adult mice by Allen and Creadick. Using colchicine to arrest the cells in mitosis, 
they were able to demonstrate mitoses in the general epithelium of an adult 
mouse ovary. Lack of knowledge of a definite estrus cycle in man weakens 
the correlation here, but the rhythm of ovogenesis is as striking in the number 
of ova produced and destroyed as in the other animals. 

“New sex cells are produced by proliferations from the germinal epi- 
thelium in the form of invaginations and ingrowths of epithelial cords. These 
become separated from the germinal epithelium, pass through the tunica 
albuginea and form a more or less continuous layer underneath the tunica. 
Prom one to many cells in each group may develop into ova, the remainder 
forming the follicle cells. 
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Kig. 20.— Adult ovary. Field ahowlng a small tolUcls with contained ovum. Qyn. Lab. 
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^"Contrary to the concept involved in the germ plasm theory, the mam- 
malian ova (excepting those that mature and are fertilized) have a shorter life 
span than any other group of cells in the body outside of the reproductive tract.'* 
More recently Fischell and also Politzer have arrived at the conclusion 
that the ova and follicular epithelium and granulosa cells are formed in loco 
from the ovarian mesenchyme, from which likewise are formed the thecal and 
stromal tissues of the ovary. It is probable that both of the methods of ovum- 
and follicle-formation are present in the human being. 


T.'WL T.ifttv i>- MitL 

t . I ^ 



Figr. 21. — Drawinir of a somewhat older follicle and contained ovum, to show ilie details of 
the follicular epithelium (membrana granulosa) and of the ovarian stroma, which is very rich 
In cells. The follicular cavity has begun to form. membrana erranuiosa ; D, discus pro- 

llgerus ; T.int., theca interna; T.ea?., theca externa. (Williams — OMetrics, D. Appleton-Century 
Company. ) 

The primordial follicle consists of an oocyte surrounded by a single layer 
of flattened epithelial cells (Pig. 19). As the child grows, the follicles develop 
further. In the adult, the first step toward a functioning folli(!te is the rapid 
proliferation of the epithelial envelope about the oocyte, which becomes several 
layers thick, as shown in Fig, 20. It is known that pituitary A (follicle-stimu- 
lating hormone) is one factor initiating this process of follicular development, 
but it is not known what causes this hormone to start functioning at this par- 
ticular time. 

In the developing epithelial layer, now called the membrana granulosa^ 
a cleft appears and fills with fluid (Figs. 21 and 22). As this liquor folliculi 
increases, this cleft becomes a spherical cavity, as shown in Pig. 23. The fluid 
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Preceding the rupture of the follicle, certain changes are noted in its 
wall — changes which are indicative of maturation of the follicle. The cells 
of the theca interna become larger and clearer, gradually losing their con- 
nective tissue characteristics. All grades of transition may be noted between 
the spindle cells of the theca externa and the polygonal cells of the theca interna. 



Flff. 2S. — PhotomlcrcKpraph of a follicle which Is nearly mature, as Indicated by the stae of the 
cavity compared to the ovum. Oyn. L*ab. 

The theca interna separates itself from the membrana granulosa, which 
becomes increased in thickness. According to Strassmann, who studied. 18,000 
serial sections of ovaries of humans and animals, ovulation is a mechanical 
process stimulated by the endocrine glands, and the folUolea reach the surface 
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of the ovary by the following mechanism. Through a one-sided proliferation of 
the theca interna on the side of the follicle nearest the surface of the ovary, 
a cone is formed which penetrates the surrounding tissue, thus opening a way 
for the developing follicle. The growing follicle ascends to the ovarian surface 
by following the line of least resistance provided by the cone of the theca 
interna. Figs. 26, 27, and 28 show the steps in the process. 



A. B. 

Fig. 24-A and B . — A, Twin human ovum recovered on the fifteenth day of the menstrual 
cycle. Ovulation probably occurred on the preceding day. The other twin ovum ia shown in Fig. 
25. This ovum was recovered from the left tube. B, Camera lucida drawing of A. Note the 
polar body at ten o’clock. (Figs. 24 and 25 are from a monograph by Edgar Alien, J. Pratt, 
Q. U. Newell, and J. 1* Bland, published by The Carnegie InsticUlion. ) 



A. B. 

Fig. 25-A and B. — A, Twin ovum to that shown in Fig. 24. recovered from the right tube. 
Chromosomes of the second maturation spindle were located at eight o’clock. B, Camera luolda 
drawing of A. 

The actual cause of the rupture of the follicle has been the subject of 
considerable speculation and the following theories have been proposed: (a) 
Smooth muscle fibers in the ovarian stroma contract rhythmically and eventu- 
ally cause the follicle to rupture. There is little evidence to support this idea. 
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(b) An enzyme digests the internal lining of the follicle until it is too weak 
to withstand the intrafoUicular pre^ure. No such enzyme has been found. 

(c) An increased osmotic pressure in the follicular fluid probably caused by the 
disintegration of the Call-Exner bodies. In rabbits J. T. Smith has shown that 
the Call-Exner bodies migrate into the follicular fluid and disintegrate at the 
time of ovulation. He feels that these bodies contribute something, probably 
glycogen or sugar, which raises the osmotic tension of the follicular fluid, lie 
has shown also that in the rabbit the osmotic tension in follicles about to 
rupture is greater than that in unstimulated follicles. 

Much study has been given to the problem of determining when a patient 
ovulates. The following signs and symptoms have been proposed as indicative 
of ovulation: 

1. Cervical mucoid discharge is frequently seen at the time of ovulation, 
Seguy and Simonnet consider it a constant and dependable sign. 

2. Uterine bleeding, frequently associated with slight pains, occui’s in about 
5 per cent of women. The bleeding is usually very scanty and is probably due 
to a temporary drop in the estrin-blood level, with withdrawal bleeding, and 
stops as soon as the new corpus luteum secretes enough estrogen and proges- 
terone to correct the blood level. The pain is probably due to the rupture of 
the follicle, and may be severe enough to cause an incorrect diagnosis of 
appendicitis. 

3. On examination of the vaginal smear Papanicolaou found erythrocytes 
and a sudden increase in leucocytes in 31 per cent of his series of cases. Zuck 
and Duncan found that a rise of vaginal pH indicated ovulation, 

4. Blood findings consist of a rise in estrin just before ovulation and there 
is an increase in prolan in the urine. 

5. Premenstrual endometrial biopsy shows typical progestational effects, 
indicating that ovulation has occurred. 

6. At operation, Cotte, Bissell, and others have noted 8 to 60 c.c. of free 
fluid in normally ovulating women, and it is thought that this may aid move- 
ment of the ovum. It is possible that this much fluid can be found in any 
abdomen. Noyt and Meigs and also Hendrickson found some blood in the 
peritoneal cavity at ovulation time. It varied from a few cubic centimeters 
to severe bleeding, causing shock. 

7. Changes in electrical potential at ovulation time were noted by Burr, 
Hill and Allen in 1935 in rabbits. Bock, Beboul and Snodgrass previously felt 
that these same changes in the human subject indicated ovulation, but in later 
experiments with 10 women only 7 of the 10 women showing changes in elec- 
trical potential had ovulated. 

8. Bubenstein was able to predict ovulation by a study of body tempera* 
ture through the cycle. He found that there was a depression of temperature 
during the proliferative phase, reaching its low point just before ovulation. 
With ovulation the temperature rose half a degree P. in the first twenty-four 
hours and exceeded one degree for the first week after ovulation. Using this 
test correlated with the vaginal smear technique, he was able to discover that four 
of his sterility patients were ovulating during menstruation. He advised coitus 
on the estimated day of ovulation, and succeeded in securing pregnancy in all 
four women. Details of vaginal smear will be given under Vagina. 
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of the ovary by the following mechanism. Through a one-sided proliferation of 
the theca interna on the side of the follicle nearest the surface of the ovary, 
a cone is formed which penetrates the surrounding tissue, thus opening a way 
for the developing follicle. The growing follicle ascends to the ovarian surface 
by following the line of least resistance provided by the cone of the theca 
interna. Figs. 26, 27, and 28 show the steps in the process. 



A. B. 

Fig. 24-A and B. — A, Twin human ovum rocoveiod on the fifteenth day of the menstrual 
cycle. Ovulation probably occurred on the preceding day. The other twin ovum is shown In Fig. 
26. This ovum was recovered from the left tube. B, Camera lucida drawing of A. Note the 
polar body at ten o'clock. (Figs, 24 and 26 are from a monograph by Edgar All#»n. J. r. Pratt, 
Q. U. Newell, and J. L. Bland, published by The Carnegie Insthutlon. ) 



A. B. 

Fig. 25-A and B. — A, Twin ovum to that shown in Fig. 24, recovered from the right tube. 
Chromoaomea of the second maturation spindle were located at eight o’clock. B, Camera luolda 
drawing of A. 

The actual cause of the rupture of the follicle has been the subject of 
considerable speculation and the following theories have been proposed: (a) 
Smooth muscle fibers in the ovarian stroma contract rhythmicallj and eventu- 
ally cause the follicle to rapture. There is little evidence to support this idea. 






20 


ANATOMY AND PHYSIOLOGV 



Fig. 26. — Theca Interna cone, first stage. Triangular thecal wedge, Indicated by line, point- 
ing toward ovarian surface. No theca layers around follicle otherwise, one layer of granulosa 
cells. Small follicle of a rabbit (X325). (Strassmann — Am. J. Obst & Gynec.) 



Fig. 27. — Theca Interna cone, second stage, pointing toward ovarian surface. Beginning 
developnient of theca layers around follicle. Multiple layers ^f granulosa cells. Small follicle of 
a rabbit (XlOO), (Strassmann— Am. J. Obst. A Gynec.) 
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After ovulation the corpus luteum is formed under the inftmnce of 
pituitary B which is the luteinizing hormone. Comer found in monkeys that 
there is also luteinization of some unruptured follicles, and he calls these acces* 
sory corpora lutea. The stages of change as worked out by Novak have been 
very helpful in correlating the histologic changes in the corpus luteum with 
those in the endometrium. They are as follows : 

1, The stage of Proliferation (fifteenth to eighteenth day). With evacua- 
tion of the liquor folliculi, the cumulus oophorus, together with its ovum, 
escapes into the peritoneal cavity. The capillaries of the theca interna and 
externa are widely dilated. The theca interna cells increase in size due to 
fatty infiltration. The granulosa cells become polygonal, take the stain less 
(Icoply. and are gradually converted into lutein cells. 



FlK. 28. Theca interna cone, third stage, and granulosa cone, coinciding axis i 

toward ovarian surface. Streamlined adaptation of stroma. Ascending follicle o 
(X80). (Strassmann — ^Am. J. Obst & Gynec.) 


axis pointing 
■ a cow 


Grossly a very early con)us luteum appears as a thin-walled, collapsed 
vesicle on the surface of the ovary. The point of rupture may be evident, but 
hemorrhage into the lumen is not characteristic. The hyperemic wall does give 
the vesicle a hemorrhagic appearance. The inner surface is yellowish gray at 
this stage, and there is only a slight degree of undulation. Figs. 29 to 31 show 
corpora lutea in this early stage. Fig. 32 shows the three layers of the wall 
of an unruptured follicle — membrana granulosa, theca interna, theca externa— 
and Fig. 33 shows the corresponding layers in the wall of a corpus luteum in 
the stage of proliferation. 

2. The stage of Vascularization (eighteenth to twenty-third day). This 
second stage in the development of the corpus luteum begins with hemorrhage 
into the granulosa layer and lumen from the dilated capillaries of the thecu. 
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At the same time endothelial cells, from the vessels of the theca interna, push 
in between the granulosa cells centrally to the lumen of the corpus and form 
new capillaries in the epithelial zone. 



Fig'. 29. — Recently ruptured follicle showing rupture point with plug already formed In the open- 
ing. This Is now a corpus liiteum of proliferation. Oyn. Lab. 



Fig. 80. F.g. 31. 


Fig. 30. — Corpus luteum of proliferation showing the arrangement of the three layer$; 
theca externa, theca Interna, and granulosa cell layer. Qyn. Lab. 

Fig. 81. — Higher power of Fig. 80, taken from an area at the extreme left end of .the 
wall. Gyn. I^ab. 

While vascularization is the most conspicuous feature of this stage^ changes 
in the epithelium are also noted. The cells take on a more luteinlike character, 
and the epithelial zone is quite clearly marked off from the theca interna. 
Endothelial cells push beyond the inner border of the lutein layer into the 
extravasated blood in the lumen. Connective tissue cells also penetrate the 
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Fig. 32.— Lining of follicle l>efore rupture. M.Q., membrana granulosa, the cells of 
which later form the lutein cells; T./., theca Interna; T.E., theca externa. (Williams— 
Obstetrica, D. Appleton-Century Company.) 


I/.O, 



TJS. 


Fig. 83, — Photomicrograph, corpus luteum of proliferation. High power, showing the 
cellulnr characteristics of the three layers. Notice the large theca Interna cells Ailed with light 
staining lipoid substance. The capillaries of the theca Interna are widely dilated and Ailed with 
blood cells. The sharp line of Uemaroation between the theca interna and the granulosa cells Is 
easily seen. JU.Q,, membrana granulosa ; T.L, theca Interna ; theca externa. Gyn. 
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lutein layer and invade the lumen. Gradually there is developed on this inner 
border a layer of connective tissue cells and blood vessels, which form a sharp 
dividing line between the lutein layer and the blood in the lumen. At this stage 
the wall becomes bright yellow and takes on a wavy outline. The theca interna 
cells shrink toward the end of this stage. Fig. 34 shows this second stage of 
corpus luteum development. 

3. The stage of Maturity (twenty-third to twenty-sixth day). The com- 
pletion of vascularization and the forming of the dividing line between the 
lutein layer and the contents of the lumen indicate that the corpus luteum 
has reached the stage of maturity (Fig. 35). Its function as an endocrine 
gland is now most evident, and it gives off its hormone into the blood stream 
instead of into the cavity. Fig. 36 shows the very large lutein cells of this 
stage. The lutein zone assumes a more marked undulating outline, owing to 
the rapid increase in these cells as compared to the surrounding tissue. The 
theca cells in the septa, at this stage, are large and take on an alveolar arrange- 
ment. In the gross section (Fig. 37) the corpus luteum in this stage is a con- 
spicuous yellow body. The yellow substance in the corpus luteum is carotin 
and is identical with that found in carrots. On the surface of the ovary the 
corpus luteum appears as a dark red protuberance, which may be mistaken 
for a hemorrhagic cyst. 

4. The stage of Retrogression (twenty-sixth to the fourteenth day of the 
next cycle). This stage starts shortly before menstruation and is character- 
ized by a shrivelling of the lutein layer as a result of a development of con- 
nective tissue fibrils between the lutein cells. The process of organization of 
the contents of the lumen proceeds very rapidly. The theca interna becomes 
less distinct and disappears. As the process gradually advances, the stroma 
outside and the organized central core encroach on the shrinking wall of 
lutein cells, which show marked hyaline change. Little by little the lutein 
cells- disintegrate, until finally there remains only the shrunken hyalinized 
outline of the wavy lutein layer, surrounding a central core of well-formed 
connective tissue. The structure is then white and hence is designated the 
''corpus albicans.*' It is called also the corpus fibrosum. Stages of this process 
are shown in Figs. 38 and 39. After many follicles have ruptured and passed 
through the various stages, the surface of the ovary presents many depressed 
scars, giving an irregular rough appearance. 

ENDOCRINE RELATIONS 
Concerned in Ovarian Function 

The ovary has another function entirely distinct from that of supplying 
ova and yet intimately associated with it, namely, the endocrine function. It 
has been clearly demonstrated that this endocrine function of the ovary is 
under the control of the hormones of the anterior lobe of the pituitary gland. 
The pituitary-ovarian relationship is the essential factor which determines in 
the girl the growth and development of the reproductive organs occurring at 
puberty. The development of the secondary sex characteristics, both physical 
and psychic, is also due to the action of these hormones. Opinion is divided 
as to whether the ovaries exhibit any endocrine function before puberty, 




Th^ diminished In size due to a loss of their fat content 

the theca Interna are seen invading the granulosa layer, the cells of Which 
character. In this luteinized layer the blood cells can be seen In 
among the lutein cells. In the lower right comer of the figure 
kitein In” Invading the blood in the cavity. T.L, theca Interna f/Ir.. 



Fig. 36 .— Corpus luteum of maturity showing area of the upper wall near the center of 
Koto the zone of connective tissue separating the lutein layer from the cavity. 
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Tandler and Cross hold that they have been able to demonstrate differences 
in the two sexes long before the onset of puberty. Novak, however, takes the 
opposite view, stating not only that there is no endocrine function before 
puberty, but also that there is no ordinary tissue growth of the uterus and 
ovaries from birth to puberty, such as is seen in other structures of the devel- 
oping child. 



Tis. 36. Fiff. 37. 

Pig. 36. — Corpus luteum of maturity, very high power, showing the septum formed by 
the theca interna (paraluteln) cells. A large capillary Is seen in the septum near the upper 
edge of the figure. The connective tissue cells lining the cavity arc seen at the bottom of the 
figure. Gyn. Lab. 

Fig. 87. — Normal adult ovary, showing a corpus luteum. Notice what a large part of the 
ovary is occupied by the corpus luteum. Gyn. Lab. 


A concise summary of the known endocrine relations concerned in ovarian 
function will be given first. Later, a summary of the established facts con- 
cerning the various hormones, together with some of the steps in the develop- 
ment of this knowledge, will be given under the individual hormones. 

With the onset of puberty and menstruation, a cycle of changes is set up 
involving the anterior pituitary and ovary and uterus, as indicated in Fig. 40. 
The factors initiating the onset of these cyclic changes arc as yet not clearly 
understood. 
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Frank has shown that small doses of estrogen stimulate the pituitary 
gonadotropic function while larger doses inhibit it, hence it is possible that 
as adolescence approaches, the estrogen from the partially developed follicles 
at first stimulates and then, as the amount of estrogen increases, inhibits the 
production of the gonadotropic hormone. This gonadotropic hormone is the 
product of the basophilic cells in the anterior pituitary. In this summary the 
gonadotropic hormones directly from the pituitary are designated pituitary 
A or F.S.II., and pituitary B or L.H. 

As shown in Fig. 40, pituitary A starts the follicle ripening and incites 
the granulosa cells to produce estrogen which in turn induces the growth phase 
of the endometrium. After full development of the follicle, ovulation occurs 
and a corpus luteum is developed from the ruptured graafian follicle. The 
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Fig’. 38. — Corpus luteuin in the early stage of retrogression. Connective tissue fibrils can 
be seen invading tlie shrivelled lutein layer. Connective tissue fibers can also be seen invadli^ 
the cavity at the lower border of the figure. The lutein cells still retain their nuclei. Gyn. L.ab. 

Fig. 39. — Corpus luteum In the lale .<stage of retrogression. The lutein cells have lost 
their nuclei and the remaining hyallne-llke mass is being Invaded by connective tissue fibers. 
Gyn. Lab. 

action of pituitary B luteinizes the granulosa cells and incites them to produce 
the progesterone which, in conjunction with estrogen, causes the premenstrual 
or secretory phase of the endometrium. 

The amount of the follicular hormone formed increases rather steadily 
through the cycle, reaching its highest peak just before menstruation. There 
is a slight drop in the blood estrogen at the time of ovulation. Estrogen in- 
hibits the production of the gonadotropic hormone of the anterior pituitary. 
Consequently, as the level of estrin rises in the blood, there is a corresponding 
decrease in the secretion of pituitary A and B. When this decrease in the 
amount of the gonadotropic hormones becomes so marked that it is insufficient 
to maintain the corpus luteum, the latter undergoes retrogression. This results 
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in a cessation of estrogen production. The sudden withdrawal of estrin and 
progesterone causes a breaking down of the built-up endometrium, resulting 
in a flow of blood and debris (menstruation). The decrease of estrin in the 
blood now removes the inhibition on the anterior pituitary, allowing the baso- 
philic cells to produce the gonadotropic hormone again. This stimulates a new 
follicle to develop, -initiating a new cycle. 


Ant. Pituit a 
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Fig. 40. — Schematic drawing showing the various hormones acting on the endometrium In 
their time relation. This represents a nonfertlle cycle. (Crossen — Synopaia of Gynecology, 
The C. V. Mosby Company.) 



Fig. 41. — This represents the events occurring when pregnancy ensues. Ovum embedded, decidua 
formed, and corpus luteum enlarged and active. (After 6chr5der.) 


In the event of pregnancy (Fig. 41) hypophyseal suppression persists, and 
the cyclic activity is held in abeyance throughout the gestation period. The 
corpus luteum continues to enlarge and its hormone, together with estrin, pre- 
pares the endometrium for the reception and the embedding of the fertilized 
ovum. A new factor is introduced in pregnancy, namely, the placenta. Collip 
and others have shown the placenta to be a very important source of the fol- 
licular hormone and of a hormone similar in some respects to the gonadotropic 
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hormone of the pituitary.,. The corpus luteum hormone was obtained from the 
placenta by Adler. The placenta probably takes over the production of pro- 
gesterone after the third month of pregnancy, and the amount increases up to 
the end of the ninth month. The placental hormones will be discussed in more 
detail later. 

OVARIAN HORMONES 

The fact that the gonads were endocrine organs was first proved in 1849 
by Berthold. He showed that the secondary changes caused by castration of 
cockerels could be avoided by implanting the removed testicle in the castrate. 
Very little was added to this knowledge until 1896 when Knauer showed that 
implantation of the ovary in castrates prevented atrophy of the uterus. In 
1900 Halban demonstrated that the anatomic and physiologic development of 
the genital organs are governed by the endocrine function of the ovary. He 
caused normal puberty changes in immature castrated guinea pigs by implant- 
ing of ovaries subcutaneously. In 1904, the importance of the ovarian inter- 
stitial tissue was brought out by Limon. In successful ovarian grafts the 
follicles usually degenerated, showing that the success is not entirely due to 
the ova-producing mechanism. Adler in 1912 was the first to cause sexual 
activity in castrated females by injecting aqueous extracts of ovarian tissue 
and Iscovesco was the first to obtain an active alcoholic ovarian extract. 



Fiff. 42. Fip. 4S. 

Flff. 4 2. — Hormone cycle (female sex hormone and anterior pituitary) of normal ferUle 
inenstruatlnif woman. (iYank — J, A. JU, A.) 

Flp. 43. — Stupendous increase of hormone production and excretion produced by preg- 
nancy. Not to scale — the cyclic readings are exaggerated, the pregnancy curve is reduced. 
(Frank — J. A, M. A.) 


Follicular Hormone 

New impetus to the study of the ovarian hormones was added by the dis- 
coveries of Stockard and Papanicolaou. They ascertained that ovulation in 
guinea pigs is accompanied by marked hypertrophic changes of the vaginal 
epithelium, which are easily detected by microscopic examination of the vaginal 
smear. The importance of this discovery becomes obvious when one realizes 
that most of the subsequent research work on ovarian hormones was done in 
laboratory animals and estimation of results was dependent upon this test of 
fmiction. This test was confirmed in, other laboratory animalH by Allen, Long 
and Evens, and by Pelkan. In animals that show periodic sexual exhibitions, 
as the dog and cat and pig, this test was not needed nor was it necessary in 
the monkey where menstruation occurs. 
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Later Allen and Doisy made the significant discovery that an extract of 
the follicular fluid, when injected into a castrated mouse, caused changes in 
the morphology of the vaginal epithelium and discharges indicative of estrus. 
They were the first to supply a simple specific biologic test for this estrus- 
producing hormone and to determine a standard unit. The latter represents 
the smallest quantity of the specific hormone capable of producing the vaginal 
changes referred to above. Frank discovered the presence of the sex hormone 
(estrin) in the blood of normal women. He found that the amount in 40 c.c. of 
blood in the normal menstruating fertile woman is less than one mouse unit 
until seven days before the period after which it rises rapidly and reaches its 
maximum, of about four mouse units, just before the period. With the onset of 
menstruation there is an abrupt fall of the hormone level in the blood to zero. 
He has also determined the excretion of this estrus-producing hormone in the 
urine during the normal menstrual cycle. He found an increase in excretion 
on about the tenth day, followed by a fall and a subsequent rise to a maximum 
on about the twenty-fifth day ; the fall to zero occurred about three days after 
the onset of the period. The normal monthly output is from 1,200 to 1,500 
mouse units, the maximum in a single day being about 450 mouse units. The 
charts by Frank show the blood and urinary levels during a normal cycle (Fig. 
42) and also during pregnancy (Fig. 43). 

It was discovered by Aschheim and Zondek that enormous quantities of 
this hormone are excreted in the urine of pregnant women, Ihe concentration 
varying from 600 to 10,000 mouse units in every 1,000 c.c. of urine. The 
hormone was also found in the feces during pregnancy, in the blood of the 
newborn child, in the amniotic fluid, and in the saliva, breast milk, and blood 
of the mother. Its occurrence is not limited to the female, for it is found in 
men as well as in women; nor is it found only in the animal kingdom, for it 
has been extracted from potatoes, wheat, sugar beets, yeast, and petroleum. 

Hormone storage does not occur in the body, so the response of an organ 
depends upon the maintenance of a minimum hormone level or threshold dose 
for a period of time sufficient to give the response. 

There has been much investigation to determine the sites in the ovary for 
formation of hormones. In a review of these investigations Corner concluded 
that, notwithstanding the large amount of investigative work, information as to 
the sites of estrogen formation is not yet complete. The general conclusion seems 
justified that the estrogen found in the ovary and blood and urine of the non- 
pregnant female is probably formed by the theca interna of follicles of all 
sizes, and the estrogen found in the placenta and blood and urine of the preg- 
nant female of certain species is produced in all probability by the placenta. 

The isolation of the crystalline form of the follicular hormone was accom- 
plished almost simultaneously by Doisy in this country and by Butenandt in 
Germany, in 1929. Doisy gave this pure product the name of theelin, and de- 
scribed it as ketohydroxyestrin. The present accepted designation is estrone or 
theelin. The hydrated form of theelin, estriol, is a trihydroxyestrin and differs 
from theelin in its estrogenic potency. Later, by hydrogenation of the keto- 
hydroxyestrin molecule, a dihydro compound was formed possessing four times 
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the potency of thoclin. This was called estradiol and it exists in the alpha and 
beta forms. This was accomplished by Schwenk and Hildebrand!. The chemical 
relationships are shown in Figs. 44 and 45. 

More recent compounds are the benzoic monoester of a-estradiol and the 
a-estradiol dipropionate. The potency of these estrogens per unit weight is in 
the following order, beginning with the least potent, estriol, estrone, estradiol 
benzoate, estradiol dipropionate, estradiol. If they are considered for duration 
of effect, the sequence is estriol, estrone, estradiol, estradiol benzoate, and last 
estradiol dipropionate, having the most prolonged effect. 



Trihydroxyest rin Keto hydroxycfttrin Di hydro 'Compound 

JTheelol) (Theelin) (Proqynon-B) 


Fig-. 44. — Chemical formulas of the various e.strogenlc substances. 



CORPUS LUTEUM HORMONE THBELOL THEELIN 


Fig. 46. — Chart showing the close chemical relationship of estrln to other substancea 
This is particularly Interesting in view of the efforts being put forth to make the various 
hormones synthetically. (Parke, Davis and Co . — Therapeutic Notea.) 

Stilbestrol, a synthetic substance related to the stilbenes, though not an 
estrogen, has been shown to produce many of the effects of the natural estro- 
gens. It is inexpensive compared to the cost of the estrogens and is effective 
by oral administration. The disagreeable side-effects (nausea, dizziness, etc.) 
can usually be avoided by limiting the dose to 0.5 mg. daily, and giving it at bed- 
time. Two other synthetic preparations with estrogen effect are ootofollin 
and hexestrol, supposed to have less of the disagreeable effects (see page 219). 
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An important recent accomplishment in the sex hormone field, from the 
chemical standpoint, was the synthetic creation of a natural estrogen from 
simple starting material. This was accomplished by Bachmann, who from 
simple materials made synthetic equilenin, which occurs as a natural estrogen 
in the urine of pregnant mares. 

The Physiologic Actions of the Estrogenic Hormone 
(Estrin, Follicular Hormones, Estrogens) 

(Theelin or Estrone, Estriol, Estradiol, Estradiol Benzoate, 

Estradiol Dipropionate) 

1. Promotes development of the secondary sex characteristics. 

2. Promotes growth and vascularization of the uterus, controls the growth 
phase of the endometrium, and helps to control the progestational phase. 

3. Produces estrus in normal or castrated, mature or immature, mice. 

4. Inhibits the production of the gonadotropic hormone of the anterior 
lobe of the pituitary gland, by causing agranulation of the basophilic cells. In 
castrated animals the effect on these basophiles, explained under the gonadotropic 
hormone of the pituitary (Figs. 46 and 47), can be prevented by injection of 
theelin. In this indirect way it inhibits ovulation. 

5. Withdrawal of the follicular hormone is thought to be one of the factors 
causing the onset of menstruation. 

6. Contractions of the uterine and tubal musculatures are stimulated by 
estrin. It also sensitizes the uterine muscle to the action of pituitrin. 

7. It inhibits the action of progestin on uterine and tubal muscle. 

8. Hisaw and others produced uterine bleeding in castrated monkeys. The 
eftdometrium showed no premenstrual changes. They later used theelin injections 
followed by progestin and produced menstrual-like bleeding with progestational 
changes in the endometrium. 

9. In monkeys and in human beings, excessive doses of theelin have caused 
hyperplasia of the endometrium. 

10. It causes a marked elongation of the milk ducts of the mammary gland 
and an increase in the number of primary buds in the alveoli. The epithelium 
covering the nipple is also thickened. 

11. It inhibits lactation by its inhibitory influences on the kictating hor- 
mone of the anterior lobe of the pituitary, and also by its local action on the 
breast. Both actions are present during pregnancy, where there is marked 
breast development and preparation for lactation but no lactation until with- 
drawal of theelin after the delivery of the placenta. Estrin may be a factor 
in the etiology of breast carcinoma. 

12. Overholser and Allen produced atypical growth of cervical epithelium 
in monkeys by the prolonged administration of estrin in combination with 
chronic trauma. Loeb, Suntzeff, Burns and Moskop produced precancerous 
changes in the cervix of a mouse by estrogen administration. Later, Gardner, 
Allen and others produced cervical cancer in mice in the same way, and they 
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successfully transplanted these tumors in male and castrated female mice. 
Estrin may be a factor in the etiology of cervical carcinoma. 

13. Estrin passes through the placenta into the fetal circulation and affects 
the genital organs of the fetus. The occasional finding of secreting breasts and 
uterine bleeding in the newborn is attributed to the sudden withdrawal of the 
maternal estrin at birth. A test for prediction of sex is based on fhe placental 
permeability to the male and female hormones. 

14. Werner, and later Kaufmann, caused uterine bleeding in human cas- 
trates by huge injections of estrin, but curettage showed no premenstrual changes. 
Kaufmann gave from three to ten million international units over a i)eriod of 
months to five patients with primary amenorrhea, some with uteri smaller than a 
hazelnut. In these women he succeeded in causing the uteri to increase to normal 
size. Some of the patients had short periods of bleeding. Werner used theelin. 
Kaufmann used a dihydro compound (progynon B). 

15. Kaufmann produced a typical Swiss-cheese hyperplasia in a human cas- 
trate by using huge estrin dosage. Crossen (R. J.) has produced advanced pre- 
cancerous changes in the endometrial glands of an older mouse, using estrogen. 
Estrin may be a factor in the etiology of adenocarcinoma of the fundus. Nelson 
produced myoma in guinea pigs by estrogenic administration. 

16. Kaufmann caused the formation of a premenstrual-like endometrium, 
in a human castrate by using estrin and progesterone. This is discussed under 
the corpus luteum hormone. 

17. Werner attempted to cause lactation in human castrates by giving 
theelin, corporin, and prolactin in the proper sequence. He was unable to 
obtain lactation, although some of the women had marked enlargement of the 
breasts and felt as though they were about to lactate. 

18. Estrin is responsible for the scries of changes in the organism which 
tend to facilitate coitus and fecundation and to create a special state of libido, 
varying in degree according to the species. 

19. It causes hyperemia of the nasal mucous membrane. 

20. It increases the tone of the vesical muscle. 

Corpus Luteum Hormone 

The enthusiasm caused by Allen and Doisy^s work led many workers in 
this field to forget the importance of the corpus Inteum as an internal secre- 
tory organ. Some went so far as to claim that the follicular hormone was the 
only hormone of the ovary, and Prank suggested that it be called the female sex 
hormone. The fallacy of this idea will be shown by tracing the development 
of our knowledge of the corpus luteum hormone. 

The first to suggest that the corpus luteum elaborated an internal secre- 
tion was Gustav Born. He noted that in placental mammals the corpus luteum 
reaches its peak of development at the time when the placenta is beginning 
to form, and from the first days of pregnancy a decidual reaction begins in 
the stromal cells of the endometrium. He suggested that the internal secretion 
of the corpus luteum prepared the endometrium for reception and embedding 
of the ovum. Born died before proving his theory, and the work was con- 
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tinued by L. Praenkel. In 1903, he proved Born's hypothesis conclusively by 
showing that in rabbits when the corpus luteum is cauterized or removed with- 
in six days after coitus (ovulation), pregnancy did not occur. 

In 1907, Leo Loeb showed that the corpus luteum hormone sensitizes the 
endometrium so that irritation of any kind will cause decidual growth. Using 
guinea pigs, after an unfertilized ovulation (copulation with vasectomized buck), 
he inserted a foreign body into the uterine cavity on the day on which the 
embryos would have become implanted if the animal had been pregnant. In 
each case a tumor of decidual cells was formed at the site of irritation. This 
result could not be produced at any other time in the cycle, nor could it be 
obtained if the corpus luteum was removed or cauterized. 

In 1929, Corner proved conclusively the dual secretory function of the 
ovary and established a test for the corpus luteum hormone. He removed 
the ovaries or cauterized the corpora lutea in rabbits from fourteen to twenty 
hours after mating, at which time the fertilized ova are in the tubes. No 
decidual changes occurred in the endometrium and none of the embryos lived 
after the fourth day. This demonstrated again the dependence of the endo- 
metrium on the corpus luteum for production of the premenstrual or proges- 
tational stage. 

The following test for the presence of corpus luteum hormone was then 
proposed. A doe rabbit is mated and eighteen hours later is subjected to re- 
moval of both ovaries and to excision of a small portion of the uterus. Corpus 
luteum extract is then administered for five days and on the sixth day after 
mating the animal is killed, the embryos arc recovered if present, and the 
uterus is examined microscopically and compared with the specimen removed 
at castration. With administration of the extract the uterus undergoes changes 
indistinguishable from characteristic progestational changes and identical with 
normal pregnancy of the fifth or sixth day. When the experiment was repeated, 
using follicular fluid instead of corpus luteum, no progestational changes oc- 
curred. W. M. Allen and Corner carried castrated rats to term, using corpus 
luteum injections, while the controls invariably aborted. Corner named this 
hormone progestin. 

Hisaw in 1927 isolated a crystalline fraction from an extract of cow cor- 
pora lutea which causes relaxation of the pelvic ligaments characteristic of preg- 
nancy in guinea pigs. He also has isolated a noncrystalline fraction which 
causes the characteristic progestational changes in the endometrium. Hisaw 
named the former relaxin and the latter corporin. 

Certain other facts pertaining to the ovarian hormones are of interest. 
That the corpus luteum has an inhibiting effect on menstruation has long been 
known clinically. Its removal at operation during the premenstrual phase 
causes precipitate menstruation. Persistent corpora lutea in cows prevent 
ovulation and cause sterility, both of which are corrected when the corpus 
luteum is destroyed. Estrus and ovulation can be prevented experimentally 
by injection of extract of the corpus luteum. It is evident then that estrogens 
and progestin have antagonistic effects, though they arc synergistic when used 
in proper time-relation in promoting normal ovulation and menstruation. 
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This teamwork between the follicle hormone and the corpus luteum hor- 
mone has been demonstrated in numerous ways. Comer and Hartman, work- 
ing separately, found that in primates there are two types of cyclic uterine 
bleeding, one in which ovulation does not occur, and one in which ovulation 
takes place and a corpus luteum is formed. With the former type there are 
no premenstrual changes in the endometrium while with the latter type, where 
a corpus luteum is present, typical premenstrual changes occur. They in- 
jected an estrogenic hormone into castrated monkeys and caused endometrial 
bleeding, but there was no premenstrual proliferation (lutein phase) of the 
mucosa. Hisaw next sensitized the mucosa in castrated rats by follicular injec- 
tions and followed this with a series of corpus luteum injections (progestin), 
and in this way caused typical premenstrual-like proliferation of the mucosa. 
Hisaw and Leonard sum up the situation thus: ‘‘The function of the follicular 
hormone seems to be that of putting the uterus in the proper physiologic con- 
dition so it can respond to the corpus luteum hormone. Neither of these sub- 
stances can produce progestational proliferation in the castrate uterus when 
given alone. If, however, it is first brought into condition typical of estrus 
through the injection of follicular hormone, and is followed immediately by 
corpus luteum treatment, progestational-like proliferation results.^’ 

According to Llinixs, the evolution of the corpus luteum depends on whether 
pregnancy occurs or not. In any case it is divided into two stages: (1) an 
anabolic stage or stage of development which, in woman, lasts twelve days in 
the corpus luteum of menstruation and from three to four months in the corpus 
luteum of pregnancy, and (2) a catabolic stage or stage of regression which in 
pregnancy lasts until delivery. 

During the anabolic stage of the corpus luteum certain changes take place 
in the genital organs which tend to favor the reception, implantation, and 
nutrition of the fertilized ovum. 

During the catabolic stage of the corpus luteum all of the changes in the 
genital organs disappear and the organs return to normal. This regression 
occurs rather suddenly, and in woman and certain anthropoids is responsible 
for the menstrual flow due to the shedding of the congested mucosa. 

During the first three months of pregnancy the corpus luteum determines 
the maintenance of the ovum in situ, and after that the placental progesterone 
takes over this function. 

Progesterone has been extracted from the placenta, corpus luteum, and 
adrenal cortex. It was crystallized almost simultaneously by Willard M. Allen, 
Butenandt, and several others. It has never been secured in the urine, but it 
is thought that pregnandiol glycuronidate represents the end product of its 
secretion. 


The Physiologic Actions of the Corpus Luteum Hormone 
(Progestin, Progesterone) 

1. Together with estrin it controls the secretory or premenstrual phase 
of the endometrium and prepares it for the reception and embedding of the 
fertilized ovum. 



36 


ANATOMY AND PHYSIOLOGY 


2. It is essential for the conservation of early pregnancy before the pla- 
cental progestin is present. The anabolic phase of the corpus luteum lasts 
during the first three or four months of pregnancy, after which time the placenta 
supplies the progestin. 

3. It has been shown independently by Loeb, Papanicolaou, and Macht 
that it inhibits ovulation. It is thought by some that this action is an indirect 
one accomplished through inhibition of the anterior pituitary gland. Moore 
states that the direct evidence of the action on the pituitary gland is lacking. 

4. It inhibits the contraction of the uterine muscle and maintains it in 
the state of comparative quiescence during pregnancy. It also inhibits tubal 
contractions, being antagonistic in its action to estrin and pituitrin in both 
tubal and uterine effects. 

5. Corner and W. M. Allen have produced a premenstrual-like endometrium 
in castrated rabbits by using estrin and progestin in the proper sequence ; this 
had previously been done in castrated monkeys by Hisaw and others. 

6. It stimulates the development of the mammary gland beyond the de- 
gree secured by estrin, the chief effect being on the acini. 

7. According to G. Van S. Smith, it is needed for the conversion of estrone 
to estriol for excretion by the kidneys. 

8. Progesterone is probably excreted as pregnanediol glucuronide as ob- 
served by Vennig and Browne. 

9. When supplied, it can prevent estrogen-withdrawal bleeding. 

10. Progesterone-withdrawal bleeding occurs with a shorter latent period 
than does that from estrogen withdrawal. It may be delayed by estrogen 
administration. 

Demonstration of the effect of the corpus luteum hormone on the human 
endometrium in the castrate resisted all efforts until Kaufmann’s work in 1932. 
He succeeded in producing a premenstrual-like endometrium in a human cas- 
trate by using in their proper sequence estrin and the corpus luteum hormone. 
In forty cases of secondary amenorrhea he produced menstrual-like bleeding 
by the same means. 

In the castrate case the total amount of estrogen used was 1,000,000 inter- 
national units. In order to get the concentration needed in a small dose of 
liquid for hypodermic use, he used the dihydro compound obtained by hydro- 
genation of the ketohydroxyestrin (Schwenk and Hildebrandt). He used 35 
rabbit units of progestin in the form of proluton. 

In the first trial, curettage was done without waiting for menstruation, 
and a typical premenstrual-like endometrium was obtained. The experiment 
was repeated without curettage, and the bleeding started two days after the 
last injection of the corpus luteum hormone. Pieces of the discharged endo- 
metrium showed markedly convoluted glands, and an abundance of glycogen 
was demonstrated in the glandular epithelium, indicating that the glands were 
in a condition of marked functional activity. 

■ In the cases of secondary amenorrhea the following plan was used: on 
the first, fourth, eleventh, and fifteenth of the month 50,000 mouse units of 
progynon were given intramuscularly. This was followed on the nineteenth, 
twentieth, twenty-second, and twenty-third days of the month by 10 rabbit 
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unit doses of progesterone (corpus luteum hormone). Menstrual-like bleeding 
always occurred within a few days after the last injection. W. M. Allen has 
shown that a similar effect can sometimes be obtained by the use of proges- 
terone alone. 

The very important question arises here as to whether the help given 
these patients assisted them to ovulation and corpus luteum formation and 
resulting menstruation (normal preparation for pregnancy) or only to non- 
ovulation bleeding. Probably some of the patients attained to ovulation and 
others did not — a vital difference in trying to overcome sterility. This brings 
up the problem of determining in a given case, under treatment resulting in 
a bloody flow at times, whether or not ovulation is taking place. It also em- 
phasizes the need of a distinctive term for nonovulation bleeding, instead of 
confusing it with menstruation, which has long implied, and should continue 
to imply, ovulation and corpus luteum formation with resulting preparation 
of the endometrium for pregnancy. This point is further considered under 
Physiology of the Uterus. 


Male Hormone 

Under gonadal hormones the androgens must be included. We now know 
that the ovary secretes some male hormone, and in both sexes hormones of the 
opposite sex are found in the blood and excretions. Hence these hormones 
are not sex specific. Some of the androgens and adrenal cortical extracts show 
estrogenic and progestational activity. These effects of the androgenic sub- 
stances in the female rat are as follows : suppression of estrus cycles, increase 
in size of uterus, prevention of uterine atrophy after castration, and luteiniza- 
tion of the ovaries. In the monkey it inhibits menstruation, as it does also in 
the human subject. Some of the undesirable effects in the human being are 
deepening of the voice, enlargement of the clitoris, and excessive hair growth. 
Some of these actions are indirect, through inhibition of the pituitary. 

GONADOTROPIC HORMONES 

These two groups of hormones stimulate the gonads to functional activity 
and hence are referred to as the gonadotropins. First, there is the group 
derived from the anterior portion of the pituitary. These are found normally 
in the blood and urine of both men and women, and in increased amount after 
natural or artificial menopause. Second, there is the group derived from 
chorionic cells (placental hormones) . These are found in the blood and urine 
of women with normal or abnormal pregnancy, and in the blood of pregnant 
mares. 

Pituitary Gonadotropins 

A great step forward in the knowledge of sex physiology was the demon- 
stration of the fact that the anterior lobe of the pituitary gland controls 
ovarian function. Long and Evans had produced luteinized atretic follicles 
and delayed estrus and ovulation, by injections of alkaline extracts of beef 
pituitary. Smith and Engle caused true ovulation, with luteinization of atretic 
follicles coupled with growth stimulation to the degree of gigantism, by re- 



38 


ANATOMY AND PHTSIOLOGT 


peated anterior lobe pituitary transplants in immature mice. Aschheim and 
Zondek produced a predominance of luteinized atretic follicles and hemor- 
rhagic follicles by implanting single grafts of the anterior lobe of the pituitary 
in immature mice. A separation of the anterior lobe extracts into follicle- 
stimulating and luteinizing components was first accomplished by Fevold, Hisaw, 
and Leonard. 

It now seems well established that the basophilic cells of the anterior lobe 
of the pituitary elaborate the gonadotropic hormone. These cells, as well as 
the acidophilic cells, are formed by the process of granulation from parent 
nongranulated cells called the “chromophobes.” Normally basophiles are 
being produced continually by the appearance of granules in the chromo- 
phobes and, simultaneously, the basophiles are being changed back into chro- 
mophobes by the disappearance of the granules, as indicated in Fig. 46. The 
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Normal Cellular Cycle Castrate Cellular Cycle 

FIs. 46. FIs. 47. 

Fig. 46. — Normal cycle of the basophlle In the anterior lobe of the pituitary eland. The 
baflophlle la formed by granulation of the chromophobe. The action of estrln Inhlbfta granula- 
tion and Initiates the process of agranulatlon, whereby the basophlle is changed back to a 
chromophobe. 

Fig. 47. — Basophilic cycle In the castrate. The estrin Influence has been removed, hence 
excessive granulation and no agranulatlon are the result. 

rate of granulation and degranulation is controlled by the estrin level in the 
blood. Removal of the ovaries removes this control of the balance in the rate 
of basophile formation and return to chromophobes, with the result that there 
is not only a more rapid granulation rate, with increased formation of baso- 
philes, but also the ability to degranulate is lost. This marked change from 
the normal cellular cycle is indicated in Fig. 47. The basophiles not only 
increase in number but also increase in size and show a tendency to become 
vacuolated. As a result of this there is an increase in production of the gonado- 
tropic hormone, especially the F.S.H. factor, with increased excretion in 
the urine. This is similar to the condition commonly found in the urine of 
women past the menopause. 
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The amount of the gonadotropic hormone in the blood as determined by 
Frank varies during the menstrual cycle, as is shown in the chart (Pig. 42). 
The increase to a maximum on the ninth day in the blood and the eleventh 
day in the urine (Kurzrok) would indicate a stimulation necessary for ovula- 
tion. Seidlin found that the gonadotropic hormones are metabolized by the 
ovary in vivo or in vitro and by no other tissue. 

The weight of evidence at present is that there are two gonadotropic 
hormones of the anterior pituitary group — ^pituitary A and pituitary B. Shed- 
lovsky and his associates have recently isolated the luteinizing hormone (B) 
in pure form and the follicle-stimulating hormone (A) in “almost'^ pure form. 

Pituitary A (P.S.H.). This is the follicle-stimulating hormone which causes 
growth and development of the follicles and incites the granulosa cells and prob- 
ably the theca interna to secrete estrogen. It does not, in its purest form, cause 
the follicle to become luteinized. Werner has shown that during the normal men- 
strual cycle there is a sudden transient increase of pituitary A in the urine at 
the mid-interval, evidently related to ovulation. In support of this idea Werner 
found pregnancdiol in the urine two to five days following the increase of pitu- 
itary A. D^Amour feels that this pituitary A is the same as that which is found 
in menopause urine. 

In the male, pituitary A stimulates the tubular elements of the testes. 

Pituitary B (L.H.). This is the luteinizing hormone which acts on follicles, 
when ripened to a certain degree by pituitary A, and produces lutein changes 
leading to the secretion of progesterone. It augments the follicle-stimulating 
action so that the sum of the action of both together is greater than that of 
either used separately. It causes a rapid involution of existing corpora lutea. 

In the male, pituitary B causes growth and functional activity of the 
interstitial tissue of the testes and stimulates growth of the accessory struc- 
tures, the latter probably indirectly by its stimulation of androgen secretion. 

Chorionic Gonadotropins 

The chorionic gonadotropic hormones are of two kinds: (a) those present 
in the blood and urine of pregnant women and (b) those present in the blood 
of pregnant mares. 

Human Chorionic Hormones. These appear in the blood and urine soon 
after the implantation of the ovum and the amount rises to a maximum in 
fifty to sixty days after the last menstrual period, after which there is a rapid 
fall to a lower level for the remainder of the pregnancy. 

These gonadotropins differ from those of the pituitary group in that their 
ability to cause follicle growth and ovulation and luteinization, in laboratory 
animals (mice, rats, guinea pigs, rabbits), is dependent on an intact pituitary. 
They will not cause these changes in hypophysectomized animals unless treat- 
ment is given immediately after hypophysectomy 'while some of the actual 
pituitary secretion is still present. 

The predominating effect of these pregnancy-urine hormones is luteiniza- 
tion in the laboratory animals mentioned. In monkeys and human beings these 
gonadotropins will not cause follicle growth or ovulation or luteinization even 
though the pituitary is intact. 
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The hormones obtained from human pregnancy-urine are similar to the 
gonadotropins of the anterior pituitary group, but not identical, for the pitu- 
itary must be present for them to operate in the laboratory animal experiments. 
The preponderating effect of these pregnancy-urine hormones is similar to that 
of pituitary B, whereas the effect of menopause-urine hormones (prolan A) 
is nearly altogether that of pituitary A. 

Pregnant-Mare-Serum Hormones. The second t 3 rpe of chorionic gonado- 
tropic hormones are present in the blood serum (but not in the urine) of preg- 
nant mares. In laboratory animals this serum produces responses similar to 
those obtained by a combination of human pregnancy-urine and menopause- 
urine; that is, it produces follicle growth and ovulation and luteinization. In’ 
monkeys, which are different from the '‘laboratory^’ animals, this serum pro- 
duces follicle stimulation and ovulation but no luteinization. 

In human beings, Davis and Koff were able, in normally ovulating women, 
to produce ovulation at will by intravenous administration of forty to sixty 
units. So far it has not been proved to cause this effect in nonovulating 
women. The fate of the serum hormone after injection is not known, but it is 
not excreted in the urine. This hormone has been purified, and preparations 
of high potency are on the market. 

OTHER HORMONES 

From what has been said it is evident that the ovaries constitute an im- 
portant coordinating unit in the great endocrine glandular system, all parts 
of which are interrelated. The ovarian-pituitary cycle will function normally, 
and thus induce and maintain normal genital development and activity, only 
so long as this entire system persists in a state of equilibrium effected by 
"interglandular reciprocity” and “chemical correlation” of all its members. 
Ovarian function, therefore, is very likely to be interfered with whenever this 
balance becomes disturbed through either hypofunction or hyperfunction of 
an individual gland. The glands principally concerned in this connection are 
the pituitary, thyroid, adrenals, and pancreas. 

Pituitary Hormones 

In the extensive and complicated endocrine system the pituitary gland 
exercises a major influence, indicated by the large number of hormones origi- 
nating in its anterior and posterior portions. In addition to the gonadotropins, 
already described, the pituitary hormones of special gynecologic interest are 
the growth, thyrotropic, adrenotropic, lactogenic, and oxytocic. 

Growth Hormone. — Long and Evans, in 1922, demonstrated the stimulat- 
ing effect of the anterior pituitary on growth in normal rats. They succeeded 
in restoring normal growth in rats dwarfed by hypophysectomy by administra- 
tion of anterior pituitary gland. 

Although preparations of this hormone are not pure physiologically, they 
may now be freed sufficiently from contaminating hormones to produce normal 
growth while the thyroid and gonads and adrenal cortex remain atrophic. 
Evans states that it is probable that all forms of dwarfism are directly caused 
by inaHequate pituitary function, regardless of the ulterior cause. Cretinic 
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dwarfs are the result of a depression of the pituitary function secondary to 
a thyroid deficiency. It can be corrected indirectly by administration of thyroid, 
with the consequent stimulation of the hypophysis, or directly by administra- 
tion of anterior pituitary extracts of the growth hormone. 

Thyrotropic Hormone, — In 1917, B. M. Allen showed that extirpation of 
the anterior lobe of the pituitary caused atrophy of the thyroid and the adrenals 
in amphibia. Administration of fresh bovine anterior pituitary in these amphibia 
caused repair and activation of the involuted thyroid and in some cases even 
produced hyperplasia. 

The discovery of the thyroid-stimulating effect in animals was made by 
Loeb in 1929 and independently by Aron a little later. P. E. Smith found that 
the atrophy of the thyroid and adrenals caused by hypophysectomy in mam- 
mals could be corrected by replacement therapy. It is now known that these 
thyroid-stimulating effects are due to a specific hormone of the anterior pituitary, 
and this has been named by Wiesner and Crew the thyrotropic hormone. 

A partial purification was first achieved independently by Junckmann and 
Schoeller and by Loeser in 1932. The thyrotropic hormone exerts its action 
only in the presence of the thyroid gland. It is not active by mouth and is 
destroyed by boiling. The administration of the thyrotropic hormone to nor- 
mal animals results, in the course of a few days, in enlargement and hyper- 
plasia of the thyroid. There is an increase in heart rate, exophthalmos, reduc- 
tion in the iodine content of the gland, and a depletion of liver glycogen. 

Adrenotropic Hormone. — For years clinicians have recognized that there 
was a definite relationship betAveen certain adrenal lesions and certain types of 
precocious menstruation. Also secondary amenorrhea may be associated with 
adrenal hyperplasia, as emphasized by Cecil and others. Operations to remove 
the adrenal lesion usually reestablish the normal pelvic function. 

As previously mentioned, P. E. Smith demonstrated that the atrophy of 
the adrenal cortex occurring after hypophysectomy could be prevented by 
intramuscular transplants of fresh h3rpophysis. Evans obtained the same 
results, using purified extracts. 

Clinically, destruction of the hypophysis by disease causes atrophy of the 
adrenal cortex, while in functioning tumors of the pituitary (especially cases 
of acromegaly) hypertrophy of the adrenal cortex occurs! 

Lactogenic Hormone. — The association of the mammary gland with pelvic 
function has always been evident, from the changes taking place with puberty, 
menstruation, pregnancy, and the menopause. The mechanism of this relation- 
ship was obscure until Strieker and Grueter reported lactation produced by 
the administration of anterior pituitary extract. Comer confirmed this work 
in 1930 and more recently the hormone has been studied in detail by Asdell, 
Nelson and Pfiffner, Gardner and Turner. In 1933, Riddle, Bates, and Dysks- 
hom published an article on ‘‘The Preparation and Assay of Prolactin — a 
Hormone of the Anterior Pituitary.” Prolactin causes the onset and continua- 
tion of milk secretion after the breast has first been developed by estrin. Selye 
showed that a brief period of lactation will occur in hypophysectomized rats 
at parturition, so the anterior pituitary is probably not the only source of the 
lactogenic hormone. Werner was unable to cause lactation in castrate women 
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although the breast was first stimulated by injections of theelin followed by cor- 
porin, before the administration of the prolactin. Growth of the male breast and 
lactation have been accomplished by combined use of theelin and prolactin. 

Pancreotropic Honnone. — Insulin is used for the relief of dysmenorrhea, 
and there may be some relationship between its action in this condition and 
its effect on the pituitary. 

Oxytocic Hormone. — Pituitrin and similar acting preparations are from 
the posterior lobe of the pituitary. All the other hormones mentioned are from 
the anterior lobe. 

Nongenital Hormones. — There are many hormones of the pituitary which 
are only indirectly concerned with the genital functions and therefore are not 
discussed in detail here. The importance of the pituitary in general endocrine 
control is indicated by the number and variety of its hormones, as shown in 
the accompanying table by Jores. 

Table of Pituitary IIormones (By Arthur Jores) 


Hormone 

Source 

liEMARKS 

Authors 

1. Oxytocic hormone 

Posterior lobe 

-Successfully isolated . 

Dale, Kainni 

2. (a) Blood pressure 

Posterior lobe 

Identity questionable 


hormone 




(b) Intestinal 

Posterior lobe 

J Isolation not yet sue- 1 

Schafer, Oliver, 

hormone 
(c) Antidiuresis 
hormone 

Posterior lobe 

cessful 

Kamm 

3. Intermedin 

Middle lobe 

Successfully isolated 

B. Zondek and Krohn 

(Erythrophoric) 

hormone 



4. Melanophoric 

Basophile anterior 

Successfully isolated 

Hogben, Winton, 

hormone 

lobe cells 


Jores 

6. Growth hormone 

Eosinophile anterior 
lobe cells 

Basophile anterior 
lobe cells 

Successfully isolated 

Long and Evans 

6. Follicle-ripening 
hormone 

Successfully isolated 


7. Luteinizing 

Basophile anterior 

1 Identity questionable 

Smith, Zondek, 

hormone 

lotra cells 

1 J 

Aschheim 

8. Thyrotropic 
hormone 

Anterior lobe 

Successfully isolated 

Aron, Grew' and 
Wiesner 

9. Lipoitrin 

Anterior and posterior 
lobes 

Anterior lobe 

Successfully isolated 

Raab 

10. Fat metabolism 


Anselmino and 

hormone 



Hoffmann 

11. Pancreotropic 
hormone 

^terior lobe 


Anselmino and 
Hoffmann 

12. Parathyrotropic 
hormone 

Anterior lobe 


Anselmino and 
Hoffmann 

13. Adrenotropic 

Anterior lobe 

Identical with the 

Smith, Anselmino, 

hormone 


pigment hormone f 

and Hoffmann 

14. Contrainsulin 

Anterior lobe 

Identical with the 

Houssay and Unger, 

hormone 


growth hormone? 

Lucke 

15. Lactogenic hormone 

Anterior lobe 

Lyons, Riddle 

(Prolactin) 




Since this table was published much investigative work has been carried 
on in various directions. A few items of interest in this field are that lacto- 
genic, thyrotropic and chromatophoric hormones have been isolated from 
human pituitary glands (by M, Riley) and that purified factors of lactogenic, 
follicle<*Btimulating, luteinizing, thyrotropic, and growth-promoting hormones 
have been obtained (by Fevold, Lee, Milton, Hisnw, and Cohn). 
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Thyroid Hormone 

The influence of thyroid extract on disturbances in pelvic endocrine func- 
tion has long been known clinically. In fact, it was for many years the one 
glandular extract which seemed to give any consistent results. The exact 
mechanism of its action is still not known, but the effects obtained are prob- 
ably due both to its general action on metabolism and to some action on the 
anterior pituitary. 

Adrenal Cortex Hormone 

In normal animals administration of the adrenal cortex hormone caused a 
slight decrease in the positive potassium balance, and in large doses it caused 
an increase in the reticulocytes. Removal of either the hypophysis or the ad- 
renal gland leads to atrophy of the ovary. This is repaired by anterior lobe 
injections in the absence of the adrenals, but not by injections of adrenal 
cortex hormone in the absence of the pituitary. 

This would indicate that the adrenal effect is indirect through the anterior 
pituitary. Evidence of direct action on the ovary, however, has been pre- 
sented by Migliavacca. He gave adrenal cortical hormone to guinea pigs in 
which the pituitary had been inactivated by roentgen radiation, and succeeded 
in producing luteinization of the ovarian follicle. He concludes that this effect, 
which is the same as that of pituitary B, is a direct one by the adrenal cortex 
on the ovary. Hirsutism and virilism cannot be caused by injection of this 
hormone nor can such injection cause the condition of basophilia of the pituitary. 
It may be that the secondary changes which result with adrenal cortex lesions 
are due to another hormone or to a withdrawal of the cortical hormone. 

L. R. Broster gives the following classification for the adrenogenital syn- 
drome: Group I, in which there is adrenal pseudohermaphroditism, usually 
discovered at puberty because of primary amenorrhea; Group II, in which 
adrenal virilism appears after puberty with secondary amenorrhea; Group 
III, in which mild virilism, in association with other endocrine disturbances, 
especially those of the pituitary, occurs after puberty. The patients in the 
last group usually have excess fat. Excellent results were obtained by 
adrenalectomy in the Group II cases, but not in Groups I and III. 

There is no satisfactory physiologic test for the hormone. 

ANTIHORMONES 

Other possible factors called antihormones should be mentioned before 
leaving the hormones. These are substances of unknown origin which appear 
in the serum of animals treated over long periods of time with anterior pitu- 
itary extracts. These substances seem to make the animal less responsive to 
the extracts, and the serum of animals which have been treated if injected into 
untreated animals makes the latter animals refractory to treatment with similar 
extracts. These antigonadotropic sera when administered to untreated animals 
prevent the action of endogenous gonadotropic hormones and have effects simi- 
lar to hypophysectomy. 
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To account for these effects, Collip advanced the theory of antihormones. 
According to this theory the level of a hormone in the body is related directly 
to the level of the corresponding antihormone. 

PUBP]RTY AND CLIMACTERIC 

The development of the ovarian functioning elements has been described 
and illustrated. General physical growth takes place along with this ovarian 
growth, and when development is sufficiently completed ovulation begins. This 
is signalled in a general way by the beginning of menstruation. The latter part 
of the period of growth and the establishment of ovulation and menstruation is 
designated puberty. This is a general term used conveniently to cover the 
whole developmental picture at this age. The term menaxche is used to indi- 
cate particularly the beginning of menstruation, which is considered further 
under Physiology of the Uterus. 

After the allotted period for childbearing, the ovarian function declines. 
The decline is gradual, extending over some years like the development, and 
thfe time of readjustment is designated the climacteric. When the adjustment 
is sufficiently completed the menstrual floAv ceases. The term menopause refers 
particularly to the cessation of menstruation, and is considered further under 
the Physiology of the Uterus. 

The years of puberty and of the climacteric, being periods of adjustment 
to new conditions, are accompanied with some special stresses, an outward evi- 
dence of which is a certain instability of nervous reactions. Though usually not 
serious, various climacteric disturbances may be quite uncomfortable. The 
development of endocrine knowledge, however, and its application to therapy 
have reduced materially the discomforts of this readjustment period. The diag- 
nosis and treatment of these manifestations are considered under Disturbance 
of Function (Chapter XVI). 


THE PAROVARIUM 

The parovarium is the remains of a fetal organ, the wolffian body, which 
helps to form the generative organs. It consists of a triangular group of 
tubules situated in that part of the broad ligament lying between the ovary 
and the fallopian tube. The apex of the triangle lies near the hilum of the 
ovary. Beginning near the hilum of the ovary, the tubules extend upward, 
almost parallel, or in a kind of fan-shaped formation, and enter n transverse 
tube. This transverse tube is called the ‘‘head tube,’^ and it terminates in 
a small cul-de-sac near the fimbriated extremity of the fallopian tube (Figs. 
48, 49). Very often this little cul-de-sac becomes distended with fluid and 
forms a miniature cyst on the surface of the broad ligament. But the little 
cyst thus formed is apparently distinct from another miniature cyst usually 
found in the same vicinity and called the “hydatid of Morgagni.'* The hy- 
datid of Motgagni is the dilated end of another fetal structure — the duct of 
Miiller, which forms the fallopian tube. 

Another smaller group of remnants of the wolflflan body which lies nearer the 
uterus is called the “paroophoron * * (Figs, 48 and 49) . 
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The tubules of the parovarium and paroophoron are embedded in the 
delicate connective tissue between the layers of the broad ligament and have 
no connection with any of the surrounding organs. 

The structure has no function, and it is of interest chiefly because it gives 
rise to certain tumors of the broad ligament. 


UTERUS 

The uterus is the organ which receives the fertilized ovum, provides for its 
embedding and nourishment, sustains and protects it through the various stages 
of growth, and expels the developed child at term. While secondary to the 
ovaries in the general scheme of reproduction, it is in its own right a remark- 
able organ. It is unique in its capacity for enormous enlargement to meet the 
needs of the growing fetus. Hardly less remarkable is its prompt return to 
nearly its former small size. Remarkable also is its strange lining mucosa, the 
endometrium, which disintegrates and is renewed at approximately monthly 
intervals over a period of thirty years. 

Almost as striking as the phenomena themselves is the fact that, though 
recurring the world over, for thousands of years, it is only within the last few 
decades that there has been any rational explanation of how the controlling 
factors worked, or even what those factors were. The wonderful revelations 
in this respect serve as indications of the new worlds of knowledge opened by 
the splendid clinical and laboratory investigations of modern medicine. 


ANATOMY 

The surroundings and general relations of the uterus are shown in Pigs. 
2 to 6. It is situated about the center of the pelvic cavity, between the bladder 
and the rectum, and projects upward into the lower part of the peritoneal 
cavity, and its convex surface, except the lower portion, is enveloped by 
peritoneum. The upper end of the uterus is directed forward. The lower 
end is directed backward and downward and projects into the upper end of 
the vagina. The uterus is freely movable, especially the upper portion, and 
may be pushed backward by a full bladder or forward by a full rectum. 

The uterus is shaped somewhat like an inverted pear (Fig. 50). Its lower 
constricted portion is called the cervix uteri (neck of the uterus) and to this 
the vagina is attached. The remainder of the organ is called the corpus uteri 
(body of the uterus). It is from the upper portion of the uterus, the widest 
portion, that the fallopian tubes arise. That portion of the uterus lying above 
the fallopian tubes is known as the fundus uteri (Fig. 51). 

The uterus has a small central cavity (Figs. 50 to 52) which is lined with 
mucous membrane and which communicates through the vagina with the out- 
side world and through the fallopian tubes with the peritoneal cavity. This 
is the only continuous opening from the outside of the body into the peritoneal 
sac, and it is because of this direct opening into the peritoneal cavity that 
peritonitis is so much more frequent in women than in men. 

The siae of the uterus is, of course, different in the different periods of 
life (Figs. 53 to 55). At birth it is a trifle over one inch long and the cervix 
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comprises two-thirds of the organ (Fig 53). It is important to keep in mind 
the peculiarities of the infantile uterus, for occasionally an adult presents a 
uterus somewhat infantile and accompanied with troublesome symptoms due 
to lack of development. A rather common condition and a very troublesome 
one (see dysmenorrhea) is a sharp anteflexion of the cervix, the corpus uteri 
being in practically normal position, but the cervix being flexed sharply for- 



jrig, 50. — Drawings made directly from autopsy specimens, a, anteroposterior section of 
uterus from an individual, affed twenty-three years ; h, aged fifty years ; c, aged seventy years ; 
d, e, f. transverse sections of the same uteri : d. aged twenty-three years ; e, aged fifty years ; 
f, aged seventy years. 

ward and directed along the vaginal canal toward the opening. In the fetus, 
the uterus lies very high and the cervix is very long. At first the axis of the 
cervix lies almost in the axis of the vagina. Normally, as development pro- 
gresses, the corpus uteri gradually comes forward, and the cervix becomes 
directed somewhat backward, across the vaginal axis. In the cases of imper- 
fect development already referred to, the corpus uteri eomes forward normally 
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but the cervix fails to assume its backward direction, remaining in practically 
the fetal position (directed along the axis of the vagina) and causing a sharp 
‘‘anteflexion of the cervix/' 
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_ fie- 51.— The uterus and the right fallopian tube and the right ovary, laid open. View 
behind. In the right lower corner, an anteroposterior section of the uterus Is shown. 
(Sobotta and McMurrlch — Human Anatomy, G. B. Stechert A Company.) 


The principal significance of this condition, when found in examination, 
is the indication that the uterus is underdeveloped — not only in the relation 
of the cervix to the corpus, which is of minor importance, but in its nervous 
and nutritional stability, which may have much to do with pain and endo- 
metrial functioning and hence must be considered in dysmenorrhea and in 
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sterility. Occasionally there is an associated narrowing of the canal, inter- 
fering with easy escape of menstrual blood and clots and increasing the uterine 
hypersensitiveness and contractility. 

As to the approximate measurements, the adult virgin uterus is three 
inches long (cavity two and one-half inches) and the cervix forms one-third of 
the organ. The transverse measurement at the widest part is one and a half 
to two inches, and the average thickness is one inch. It weighs from an ounce 
and a half to two ounces. After childbirth the uterus is always a little larger 



V\z. 55. 


Fig. 62. — Reconstruction of the uterus, showing the shape of the cavity, (Willlama — 
Obatetrica, D. Appleton-Century Company.) 

Fig. 53. — ^Uterus and appendages of a young child. (WjUlams — Obatetrica,) 

Fig. 64. — Uterus and tube and ovary of a fourteen-year-old girl. (WUllama — Obatetrica.) 
Fig. 65. — Uterus and tube and ovary of a twenty-year-old multlpara. (WUllama — 
Obatetrica,) 

than the virgin uterus. The parous uterus is of course the kind most fre- 
quently requiring examination. The cavity measures from two and one-half 
to three inches. After the menopause there is marked atrophy of all the genital 
organs, including the uterus (Fig. 56). The extent of the atrophy of the uterus 
is variable. In the very aged it may be reduced to a nodule the size of the 
end of the thumb, and the cervix then no longer projects into the vaginal 
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cavity, but is felt simply as an indurated area, with a small central opening, 
situated in the upper part of the anterior vaginal wall. 

In structure the uterus is a hollow muscle. The central cavity is lined 
with mucous membrane while the external surface of the muscle is covered 
with peritoneum. The wall of the uterus is, therefore, composed of three 
layers — peritoneal, muscular, and mucous (Figs. 50, 57). 

1. Peritoneal Layer. — This forms a delicate serous covering to the uterus. 
It does not diifer materially from peritoneum elsewhere. There are certain 
portions of the uterus which are not covered by peritoneum, namely, the lat- 
eral portions of the body and the front and sides of the cervix. 

2. Muscular Layer. — This is the real wall of the uterus. It is from 11 to 
15 mm. thick and is composed of involuntary muscular tissue. Under the 
microscope, the principal elements are seen to be the long muscle cells. They 
are fusiform in shape and are arranged in parallel rows. These rows of muscle 
cells are arranged in bundles that extend in various directions. 

The muscular wall of the uterus is divided somewhat into strata. In the 
unimpregnated uterus, the different strata are not clearly defined, but, speak- 
ing in a general way, it may be said that the muscular bundles are arranged 
in three strata — a thin outer longitudinal stratum, a thick middle stratum of 
interlocking bundles extending largely in a circular direction, and a thin inner 
stratum with fibers extending in various directions. 

The connective tissue of the muscular layer comprises most of the con- 
nective tissue of the utreus. It is not distributed in the form of distinct strata, 
but appears as irregular masses surrounding and supporting the important 
elements. There is a very intimate connection between the mucous membrane 
lining the uterus and the connective tissue of the muscular layer. 

The blood vessels of the muscular wall include most of the blood vessels 
of the uterus, and they are particularly large and numerous in the middle layer. 

The arteries are distinguished in a microscopic section by their thick walls 
and folded intima. The outer vessels run in a longitudinal direction, while the 
inner vessels run perpendicular to the mucous surface. There is a dense 
capillary network close to the mucous membrane. 

The veins are very large and have thin walls. 

The lymphatics of all the coats of the uterus (peritoneal, muscular, and 
mucous) empty into large lymphatic vessels in the external muscular stratum. 
These in turn empty into efferent trunks at the sides of the uterus. 

The nerves of the muscular layer are derived from the autonomic system. 
The filaments ramify among the muscular bundles and terminate in the nuclei 
of the muscle cells. 

3. Mucous Layer. — The mucous membrane of the uterus lies directly on 
the internal muscular stratum, the usual submucous layer of loose connective 
tissue being absent (Figs. 57, 58). Scattered muscular filaments extend into 
the mucosa, so the connection between the two is firm. The mucous membrane 
of the body of the uterus is known as the “endometrium,” that lining the 
cervix is known as the “cervical mucosa.” 

The eudometrium is from 2 to 6 mm. thick in the childbearing period, and 
is disposed over the interior of the uterus as a smooth layer (Fig. 57). It is 
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soft and velvety to the touch, and when perfectly fresh has a pink color. There 
is a great difference in the thickness and general appearance of the endometrium 
in the different periods of life and also in the different stages of the menstrual 
cycle. The cyclic changes of the endometrium associated with menstruation are 
discussed and illustrated in detail under Physiology of the Uterus. 

The inter glandular supporting tissue of the endometrium is composed 
almost exclusively of oval cells, somewhat larger than a leucocyte and having 
a round or oval nucleus that stains lightly (Pig. 59). The nucleus is so large 
that it occupies most of the cell. When stained it is reticular, i.e., it shows 
the chromatin bands and does not stain a solid dark color as does the nucleus 
of a lymphocyte. These oval cells with the large reticular nuclei are known 
as stroma cells (Pig. 54). They are packed closely together, with nothing 
separating them except a few cell processes and a small amount of serous or 



Fiff. 66. — Drawing directly from an autopsy specimen of the ovaries, tubes, and uterus at 
seventy years of age. The shrinkage from age is very marked, but Is so uniform that the 
relative size of the organs Is maintained. The tubes have diminished more in thickness than 
In length. 

The iparked senile shrinkage is Indicated by the superimposed twenty-three-year-old 
organs, in red outline. 

mucoid intercellular substance. The tissue thus formed is knourn as cytogenic 
tissue. When a specimen of it is stained, the microscopic field seems to be 
almost entirely occupied by rounded or oval reticular nuclei (Fig 59). The 
cell protoplasm stains so lightly and is so small in amount that it is scarcely 
noticeable. The stroma probably represents embryonic connective tissue. In 
the resting endometrium the stromal cells are closely packed and stain very 
deeply. Under certain conditions, however, they become swollen and stain 
more lightly. This occurs in the premenstrual stage and, especially, during 
pregnancy. In the latter case, they greatly enlarge and become the decidua 
cells. Under these conditions, also, the intercellular serous or mucoid material 
becomes noticeable, thus giving the whole an edematous appearance. 
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The stroma is rich in capillaries which become much increased in size and 
number in the premenstrual stage. They arise in the basal layer and course 
upward, forming right-angled loops near the surface. 

Embedded in the stroma are the uterine glands (Figs. 58, 59). These are 
lined by a single layer of epithelial cells, the nucleus of each cell being placed 
near its center. In the stage of secretion, they crowd each other, forming a 
very irregular line, unlike the regular arrangement of the nuclei in the cervi- 
cal glands. The glands extend from the depth of the endometrium and open 
upon the surface. They vary considerably in different parts of their course, 
especially in the premenstrual stage. 

These cyclic changes of the endometrium are discussed under Physiology 
of the Uterus. 



A. 



,, 57. — A. A normal uterus 

divided from In front, showing: tlie 
smoothness of the endometrium and 
also Its relative thickness. (Cullen 
— Cancer of the Uterue, W. B. 
Saunders.) 

B, Photograph of normal 
uterine wall mag-nifled approxi- 
mately two times, showing the rela- 
tive thickness of the endometrium 
(at left end) and of the myome- 
trium. Gyn. Lab. 


Peculiarities of the Cervix Uteri 

The structure of the cervix differs from that of the body of the uterus in 
several particulars, as follows : 

a. The greater part of the cervix has no peritoneal covering (Pig. 60). 

b. The muscular layer of the cervix has a much larger proportion of con- 
nective tissue and hence is much firmer. 

0 . There are no large venous sinuses in the cervix and the blood vessels 
have thicker walls and smaller lumina than those of the body of the uterus. 

d. The mucous membrane lining the cervix (cervical mucosa) is disposed 
in prominent folds (Figs. 50, 51). These folds extend more or less obliquely 
outward from two ridges, one situated near the center of the posterior lip 
and the other near the center of the anterior lip. 



VTEBUB 


53 


e. The glands of the cervix approach the racemose variety. They consist 
of branching ducts with dilated ends (Figs. 61, 62). The glands are lined with 
eolumnar epithelial cells which are even taller than those on the surface. The 
nucleus of each cell lies nt the base. These cells secrete miicns which does not 



I ^ — Normal endometrium, mldgrrowth sta^e. The stroma is quite compact and the 

E^lands ®-re seen as simple tubular glands. They arc not so simple, however, as appears on one 
OTosS'Section. Modeling of the glands from serial sections demonstrates their frequent branch- 
ing. Gyn. L<ab. 



Fig. 59.— A microscopic section of the endometrium, showing the stroma cells and also a cross- 
section of a gland. The structures are magnifled 420 times. ('Williams — Obsteerios.) 


stain appreciably in ordinary preparations (hematoxylin and eosin) ; conse- 
quently that portion of the cell lying next to the lumen, which part of the cell 
is usually filled with mucus, appears clear (Fig. 62) . 
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The glands of the cervix secrete a clear, viscid, tenacious mucus that fills 
the cervical canal and serves to close it and prevent invasion of the uterine 
cavity. The ducts of these glands sometimes become obstructed, causing re- 
tention cysts. These are sometimes called ‘'ovulae Nabothi.” There may be 
many of them, in which case the cervix is said to be in a state of '‘cystic 
degeneration.'’ 

f. The layer of cytogenic tissue with characteristic stroma cells is com- 
paratively thin in the cervix. 

g. The cervical mucosa does not undergo the marked menstrual changes 
of the endometrium. There are, however, some cyclic changes in the cervical 
epithelium, as shown in Fig. 1 (colored Frontispiece) and described later under 
Physiology of the Uterus. During pregnancy there is marked proliferation 
of the mucosa. It also undergoes atrophy of senility, but the change is not so 
marked as in the endometrium. 

h. The vaginal portion of the cervix is covered with squamous epithelium. 
As can be seen from the photomicrograph (Fig. 63), the squamous epithelium 
covering the cervix is divided into three layers: the basal layer, the intra- 
epithelial horny layer, and the functional or superficial layer. 

The portion of the uterus just above the cervix is called the "isthmus." 
It is an indefinitely outlined area, the mucosa of which shades from the endo- 
metrial to the cervical type, in structure and function. The mucosa of this 
area takes little part in the menstrual cyclic changes. This is well shown in 
Fig. 86, which is from a uterus removed just before menstruation. Though 
ordinarily little noticed, this area of the uterine wall becomes more distinct and 
of greater significance in obstetrics. Martins hns emphasized the importance of 
the isthmus of the uterus. 


Ligaments of the Uterus 

The uterus is held in its position by the pelvic floor and by certain liga- 
ments (Fig. 64). They are the broad ligaments, the round ligaments, the sacro- 
uterine ligaments and the vesico-uterine ligament. 

The vesico-uterine ligament is simply a fold of peritoneum extending from 
the uterus to the bladder. 

The sacro-uterine ligaments are folds of peritoneum extending from the 
uterus around the rectum to the sacrum (Fig. 64). They contain also fibrous 
tissue and muscular fibers, hence they are stronger. 

The round ligament of each side is a fibromuscular cord whtch arises from 
the top of the uterus just in front of the fallopian tube and extends outward 
and forward in the upper part of the broad ligament to the internal inguinal 
ring (Pig. 64). It then passes through the inguinal canal, and at the external 
ring divides into fibrous filaments which are lost in the tissues covering the 
pubic joint. The round ligaments are four or five inches in length and tend to 
prevent marked backward displacement of the uterus. Ordinarily they are lax 
but when the uterus is displaced backward by a full bladder or other condition, 
they are made tense and help to bring the titerus back to its accustomed posi- 
tion. It is the round ligaments that are shortened in certain operations for the 
cure of backward displacement of the uterus. 
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The broStd ligament of each side extends from the lateral portion of the 
uterus to the pelvic wall (Fig. 64). The attachment to the uterus extends 
all along the side of the organ from the cervix to the fundus, and there is a 
correspondingly wide attachment to the pelvic wall. This gives a broad band 
of tissue (hence the name “broad” ligament) extending from the lateral 
margins of the uterus to the pelvic wall and holding the uterus in its appointed 
position in the center of the pelvic cavity (Pig. 64). Each broad ligament is 
composed of two layers of peritoneum (Fig 65), and between them are a num- 
ber of important structures. This disposition of the peritoneum and conse- 
quent formation of the broad ligaments is represented very well by a thin 
cloth laid over the pelvis and then tucked down snugly around the pelvic 
organs. The peritoneum covering the anterior surface of the uterus, when 
continued laterally, forms the anterior layer of the broad ligament, and that 
covering the posterior surface of the uterus, continued laterally, forms the 
posterior layer of the broad ligament. Between these two layers of peritoneum 
is a considerable amount of connective tissue, especially at the lower part 



FIff. 60. — Showing the relations of the uterus to the vagina and bladder and peritoneum. 
(Dickinson — American Textbook of Obstetrics.^ 


(Pig. 65). This connective tissue area around the uterus is known as the 
“parametrium,” and inflammation there is spoken of as “parametritis.” Be- 
tween the peritoneal layers of the broad ligament are the following impor- 
tant structures: fallopian tube, parovarium, ovarian vessels (Pig. 66) round 
ligament, uterine vessels (Fig. 66), and ureter. The ureter, in its course to 
the bladder, lies in the lower part of the broad ligament near the cervix and 
just under the uterine artery, as shown in Fig. 66. 

Blood Vessels 

The blood supply of the uterus comes from the uterine and ovarian arteries. 
The uterine artery of each side arises from the anterior trunk of the internal 
iliac (Fig. 66) and passes inward and downward between the layers of the 
broad ligament to just above the lateral vaginal fornix. It then turns upward 
and runs in a very tortuous course along the side of the uterus. Near the top 
of the tlterus it joins the descending branch of the ovarian artery, as shown in 

Pig. 66. 
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As it runs along the side of the uterus, the uterine artery gives ofE many 
branches which run horizontally about the organ and supply various segments. 
These anastomose with corresponding branches of the opposite artery. These 
branches are very tortuous, the tortuous and spiral arrangement being so marked 
that they have been called the curling arteries'* of the uterus, A horizontal 
branch of considerable size at the level of the internal os is known as the 
"circular artery.*’ 




Fig. 61. Fig. 62. 

Fig. 61. — A typical cervical gland Is .seen in center of picture, with Its long neck con- 
necting it with the cervical canal. Gyn. Lab. 

Fig. 62. — Cross-section through a practically normal cervical gland. The branched 
character of the glands is well shown In this and the preceding photoml^j^rograph, also the 
high cell with the nucleus placed definitely at the base. Gyn. Lab. 


The ovarian artery of each side supplies the tube, and ovary, and upper 
part of the uterus as shown in Fig. 66. They correspond to the spermatic arteries 
in the male and arise directly from the aorta. The artery of each side passes 
downward and enters the broad ligament. After giving off the branches that 
supply the ovary, the artery passes on to the upper part of the uterus where 
it divides into two branches. The upper branch supplies the fundus uteri and 
anastomoses with the corresponding branch of the opposite artery. The lower 
and larger branch descends along the side of the uterus and anastomoses with 
the uterine artery. Some authorities describe the uterine artery as supplying 
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all the side of the uterus and a part of the tube, and anastomosing with the 
ovarian artery some distance out along the tube. Possibly the distribution 
differs considerably in different individuals. 

The veins of the uterus are exceedingly numerous. The organ is sur- 
rounded by a vast network of these vessels, which receive the blood from the 
veins and sinuses within its walls. There is free communication of this plexus 
with the vaginal and vesical plexus below and with the ovarian (pampiniform) 
plexus above, the blood ultimately emptying into the internal iliac vein. 



Fig. 68. — Epithelial covering of cervix uteri. Note the three layers: the superficial layer 
of flat epithelial cells with small nuclei and indistinct cell margins, the middle layer of cuboidal 
cells, with larger nuclei and fairly distinct cell outline, and the basal layer of high cuboidal cells 
with basal nuclei. This latter layer takes a much darker stain than do the other two. Gyn. 
Lab. 


Lymphatics 

The distribution of the uterine lymphatics to the various gland groups is 
shown in Fig. 67. The lymphatics constitute the drainage system of the pelvis, 
by which are carried away those waste products of tissue activity and main- 
tenance which the blood stream cannot handle. The blood-vascular system for 
carrying needed supplies to the tissues and waste products from them and the 
nervous system for carrying coordinating messages bach and forth have largely 
monopolized attention as far as carrier service is concerned, but the lymphatic 
system has a necessary and very important function. The fact that we hear so 
little about disturbances in this extensive plumbing system is evidence of its 
efBcient working in spite of the wear and tear of daily functional stresses and 
accidents. 
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Fig. 64 . — Showing the distribution of the peritoneum within the pelvis, and the various 
ligaments and pouches thus formed. It Is as though a thin cloth were laid over the pelvis and 
then tucked in around all the organs and their wall connections. 
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Fig. 65. — This diagrammatic anteroposterior section to the right of the median line shows 
the broad^llgament attachment to the uterus, and also the relations of the peritoneum anterior 
and posterior to the uterus. (Modified from Dickinson — American Textbook of Obatetrica.) 











Fio. 67. — The Distribution or the Lymphatic’s of the Uterus to the Various Groups of 
Glands. (After Doederlein and Kroenig — Operative GynaeJcologie.) 
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Fig. 68. — The nerve supply of the pelvic organs. The vertebral ganglia of the autonomic 
nervous system. (Modified from Jackson-Morris — Euman Anatomy.) 

Fig. 69. — Contrasting the autonomic reflex arc (in yellow and red) with the ordinary 
spinal nerve reflex arc (in black). (Modified from Best and Taylor — Physiological Basis of 
Medical Practice, Williams and Wilkins.) 
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Fig. 70 .— The Nerve Supply of the Pelvic Organs. 

Diagrammatic representation of the autonomic nervous system, with the sympathetic 
nerves in red and the parasympathetic nerves in blue. The preganglionic fibers of each are 
dotted lines and the postganglionic fibers are solid lines. (Modified from Kuntz, after Meyer 
and Gottlieb, in The Autonomic Nervous System, Lea and Febigcr.) 



UTERUS 


59 


Considerable pride has been expressed, and justly so, in the perfection of 
modern plumbing in this country. The efficiency secured and the study and 
ingenuity displayed in overcoming the difficulties of installation and main- 
tenance in modern homes and about the working parts of complicated machines 
are worthy of attention. It is interesting to study the pelvic drainage system 
from this viewpoint — to consider the various kinds of substances to be removed 
and the facilities for accomplishing that removal satisfactorily in spite of diffi- 
culties due to the smallness of the working .parts of the human machine and to 
the physical and chemical and electrical reactions which must continue 
undisturbed. 

The fine radicles of the lymphatic drainage system start as intercellular 
spaces among the functioning cells of the uterine muscle and mucosa and con- 
nective tissue. The waste-laden fluid, giving up its carbon dioxide and certain 
other constituents to the venous capillaries on the way out, passes into small 
thin-lined lymphatics. These combine to form larger vessels which pass through 
the uterine wall, joining with others on the way to form vessels of increasing 
size. These join with neighboring vessels to form larger ones and these with 
others until finally there is formed the main lymphatic trunk, the thoracic 
duct. A peculiar characteristic of this drainage system is that the collected 
material is not cast out of the economy directly but is emptied into the blood 
stream (through the left subclavian vein) to be worked over again before 
being cast out through the various excretory organs. Thus intake is economized 
by repeated extraction of elements that can be utilized in the body mechanism. 

In certain places along the lymphatic vessels there are nodes or glands 
which serve as catch-stations to stop the progress of particles, such as bacteria 
and cancer cells, where phagocytes may destroy them. The phagocytes, how- 
ever, are not always able to destroy these invaders, which then infiltrate the 
glands of that group and also pass on to the next group. Hence, the lymphatic 
glands draining an area of cancer must receive careful consideration in treat- 
ment of that cancer. 

The lymphatic vessels of the uterus fall naturally into two groups — those 
of the cervix and those of the corpus. Those of the cervix uteri join with those 
of the upper part of the vagina and empty into the sacral and hypogastric and 
superior iliac glands. The lymphatics from the corpus uteri join with those 
of the tube and ovary and empty into the lumbar glands. A few lymphatics 
from the uterine cornua pass along the round ligaments and empty into the 
inguinal glands. 

Nerves 

The nerves of the pelvic organs, like those of other internal organs, are 
derived from the autonomic nervous system. Fig. 68 shows the large auto- 
nomic trunk ganglia (vertebral ganglia) which lie along each side of the spine 
back of the abdominal viscera. Fig. 69 shows the complex reflex arc of the 
autonomic system (yellow and red) compared with the simple reflex arc of the 
spinal system (black). 

Thb autonomic system is for the transmission of motor impulses of various 
kinds to the functioning structures, and it utilizes the sensory spinal nerves to 
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complete its reflex arc. For example, in the reflex are shown in Fig, 69 the 
sensory impulse comes in over a spinal nerve (yellow), and passes to the 
autonomic nerve (red) at the synapsis in the cord. The outgoing motor im- 
pulse to the viscera passes along the autonomic nerve (red) in the posterior 
root and in the white ramus to the thoracic autonomic ganglion (vertebral 
ganglion) and on to the prevertebral ganglion, where there is synapsis with 
an autonomic nerve fiber going directly to the viscus. If the autonomic motor 
impulse is destined for the skin structures, it passes through a synapsis in the 
vertebral ganglion, then back through an autonomic fiber in the gray ramus 



A. B. 

Plgr. 71. — The nerve supply of the pelvic organs. A, Showing the superior hypogastric 
plexus and the right inferior hypogastric plexus. Showing also the extensions from the latter to 
the uterus and rectum. (Labate — Surg., Gynec. & Obst.) 

Sf Showing the right ovarian plexus of autonomic nerves, extending along the ovarian 
vessels and supplying the ovary and tube. (Labate — Surg.. Gynec. & Obst.) 


to the spinal bundle and on to its peripheral distribution. In the abdomen 
and thorax there are large collections of nerve fibers and within these are 
Masses of synapsizing cells, each such mass of cells being called a ganglion, as 
in Pig. 69. Such a collection of nerve fibers and cells is also referred to as a 
I'l' xus. The great collections in the abdominal cavity are indicated in Fig. 70, 
aiuiig with the fields they control. 
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Fig. 72,— The nerve Hupply of the pelvic organa. Diagrammatic representation of the exten- 
sions of the autonomic and spinal nerves into the functioning areas of the uterus. 
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Pig^ 73,-„7he nerve supply of the pelvic organs. The balance between sympathetic and para- 
sympathetic nerves and esterase. (Myerson— /. A. M. A.) 
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The above detailed reflexes apply to the autonomic nerves issuing from the 
thoracic and lumbar segments of the cord. Those from other segments (sacral, 
cervical, mesencephalic) have a somewhat different reflex arc in that the motor 
impulse is carried by a continuous autonomic fiber from the cord to a local 
ganglion near the viscus, where there is a synapsis with the viscus fiber. In 
each type of reflex arc the autonomic fiber extending from the cord to the 
synapsis ganglion is called ' 'preganglionic, ’’ and the fiber extending from the 
synapsis to the organ is called "postganglionic.*^ 

It is seen then that in the thoracic portion the synapsis between the pre- 
ganglionic and the postganglionic fibers takes place in a main autonomic gan- 
glion (vertebral or prevcrtebral) while in the cervico-sacral portions the 
synapsis takes place in a local ganglion near the organ innervated. The 
autonomic nervous system is thus divided into two parts, the thoracic portion 
being designated the "sympathetic** and the mesencephalic-cervical-sacral por- 
tion the "parasympathetic.** In addition to the difference in location of the 
synapses, there is also a difference in function. In fact, the two parts of the 
system are largely antagonistic, such antagonism being necessary to adequate 
functioning of the organs. For example, in the pupil of the eye stimulation of 
the sympathetic fibers causes dilatation and stimulation of the parasympa- 
thetic fibers causes constriction. 

This same contribution to complete functioning extends throughout the 
body wherever two active antagonistic actions are necessary. In some situa- 
tions simple action (muscular contraction or cellular functioning) and relaxa- 
tion will suffice, as in skin structures. Practically all internal organs, however, 
are supplied with both sympathetic and parasympathetic control, the fibers 
extending in various directions and to various distances to reach them. The 
distribution is shown diagraminatically in Pig. 70, the sympathetic nerves 
being indicated in red and the parasympathetic in blue. For each, the pre- 
ganglionic fibers are indicated by broken line and the postganglionic fibers by 
solid line. The antagonistic actions of the two parts of the autonomic system 
are utilized in modern therapeutics, pharmacological experimentation having 
demonstrated that certain medicines stimulate the sympathetic nerves and 
others stimulate the parasympathetic. 

The nerves of the uterus are derived from the superior hypogastric plexus, 
extensions from which form the inferior hypogastric plexus of each side, as 
shown in Fig. 71, A. These collections of nerve cells and fibers, like the great 
nerve masses higher in the abdomen, contain spinal nerves as well as autonomic 
nerves, for as previously explained the sensory portion of the autonomic 
reflex arc is supplied by the spinal nerves. Also, there is free communication 
between the various autonomic ganglia and between the autonomic and the 
cerebrospinal systems. From the inferior hypogastric plexus of each side 
nerves extend to the various pelvic viscera. The extensions to the uterus and 
rectum are shown in Fig. 71, A. Smaller ganglia are found near some of the 
viscera. A ganglion lying near the cervix on each side is known as the 
Frankellhauser ganglion. In local anesthesia for vaginal hysterectomy the 
injection is made along the side of the cervix to anesthetize the area of the 
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cervical ganglion, for associated with the motor autonomic nerves are the 
sensory spinal nerves. The nerve supply to the ovary comes from higher, 
as shown in Fig. 71, B. 

The minute extensions of the nerves into the functioning elements of the 
uterus are indicated diagrammatically in Fig, 72. The importance of these 
minute extensions into the area of cellular function, where nerve impulses meet 
endocrine and other factors which condition response, is indicated in Fig. 73. 





Pig. 74. — Endometrium of an infant, Just born. (Williams — Ohatetrics, D. Appl^ton-Centuo 

Company. ) 
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Fig. 75. — A, Microscopic section of uterine wall of child, aged eight years. Gyn. Lab. 
B, Higher power of the upper central portion of A. Gyn. Lab. 


PHYSIOLOGY 
of the Uterus 

The uterus has two functions: namely, menstruation and childbearing. 
The first is a preparation for the second. Menstruation with its various phases 
and associated endometrial changes will be considered here. Pregnancy and 
parturition belong to obstetrics. 

In the years preceding puberty the endometrium develops slowly, the 
glands being formed by ingrowths from the surface epithelium, as shown in 
Figs. 74 and 75. As puberty is approached, more rapid development takes 
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place in preparation for the change from a quiescent, fairly fixed structure 
to an actively functioning membrane, undergoing partial destruction and re- 
newal every few weeks. 


MENSTEUATION 

Definition, — The term menstruation^’ needs a clear and fixed definition. In 
the newer literature dealing with endocrine studies, it is used by different writers 
to express quite different concepts, with the resulting contradiction and confusion 
which always result from the use of ambiguous terms in the extended discussion 
on an intricate subject. In selecting a detailed definition, it seems advisable to 
start with a general one embodying the idea which has long received general 
recognition, namely, that menstruation is the bloody flow resulting from the 
breaking down of the endometrium normally prepared for pregnancy. 

Now a definition defines a thing in a fixed way. If every person can change 
the definition of a term to suit his own particular view, it loses its usefulness as 
a means of conveying thought. The above time-honored definition seems a rea- 
sonable one and fully accords with modern physiologic and endocrinologic 
studies, and when the terra is used it should mean exactly that — no more 
and no less. 

Certain writers on endocrine topics use the term to express bloody flow 
without ovulation in that individual. In some of the conditions the bleeding 
is from a purely hyperplastic endometrium and in other cases from an endo- 
metrium sensitized to the secretory stage by progestin administration. In 
either case there has been no ovulation or corpus luteum formation in that 
individual, and hence no endometrium '‘normally prepared for pregnancy.” 
Normal preparation for pregnancy presupposes ovulation and corpus luteum 
formation in that individual, and hence nothing which lacks these essential 
features should be designated as menstruation, if we wish to preserve clear- 
cut terms for accurate discussion. 

We realize there may be some difficulty in selecting terms for these differ- 
ing types of endometrial bleeding, but that is no excuse for killing the clear- 
cut significance of a well-established term, especially one of as much impor- 
tance as menstruation. Such anomalous bloody discharge may be designated 
as nonovulation bleeding or anovulatory bleeding or hyperplasia bleeding or 
cstrin bleeding or estrin-progestin bleeding. It might even be permissible to 
designate it as pseudomenstruation, though that tends to some confusion. 

In dealing with the subject of menstruation there must be taken into con- 
sideration the following three phenomena : 

Puberty and the beginning of menstruation (menarche) . 

Menstruation when fully established. 

The menopause or cessation of menstruation. 

1. Puberty. — Puberty is the period at which the girl matures and becomes 
* capable of childbearing. This period is marked by a very rapid development 
of the sexual organs. The ovaries, uterus, vagina, and external genitals en- 
large, hair ai)pears in the pubic region and in the axillae, the breasts become 
more prominent, the pelvis enlarges, and the whole body becomes somewhat 
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larger and its outlines more rounded and graceful. These physical changes 
are accompanied by mental changes, which are indicated by modesty, sexual 
desire, and allied phenomena. 

These changes take place usually between the eleventh and sixteenth 
years. When the proper development has been reached, the menstrual flow 
appears. This flow is the sign that development has taken place and that 
ovulation has begun. Ovulation, no doubt, occasionally occurs before the first 
menstruation appears, but, as the menstrual flow is the outward sign of the 
internal sexual preparation, the period of sexual activity is counted as beginning 
with the first menstrual flow. Likewise there may be a number of anovulatory 
cycles before the normal ovulatory mechanism is established. 



Pig. 77. — Endometrluin at early growth stage. The breaking down of the endometrium 
la completed and the menstrual flow is well established. Probably the second or third day of 
menstruation. Gyn, I^b. 

The age at which the first menstruation appears varies in different races 
and under different environments. Climate has long been thought to influence 
the beginning of menstruation — the colder the climate the later the first men- 
struation. This holds good as a general rule, the Laplander- beginning to 
menstruate at about eighteen, while the inhabitant of hot climates at from 
nine to eleven. Engelmann has shown, however, that in some of the most 
northerly tribes menstruation appears as early as in the tropics. The mode 
of life has some influence, as has also the general health of tho girl. Girls 
reared in the city begin to menstruate earlier, usually, than those reared in 
the country. In addition, there are the personal inherited tendencies, about 
which we know very little, but which exercise a marked influence on the 
phenomena of life. 

Occasionally the beginning of menstruation is long delayed without any 
apfil^nt cause. Hirst had a patient who menstruated for the first time at the 
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age of thirty-three, had four periods in the next two years, and then conceived 
two months later. He records also a reported case of a woman, married at 
thirty-four, who menstruated for the first time at the age of forty-five, and 
bore a child at forty-six. 

In the United States a girl Ls expected to begin to menstruate when she 
is twelve or thirteen or fourteen. Not infrequently the menstrual floAV begins 
at the age of ten or eleven, and hence when a girl reaches about the age of ten 
her mother should explain to her that a slight bloody flow may be expected and 
that it is nothing that need frighten or worry her, but is entirely natural. 

2. Menstruation. — The menstrual discharge consists of blood mixed with 
secretion and epithelium from the uterus and with epithelium from the vagina, 
Tt is dark, and rather viscid or stringy from its admixture with cervical mucus. 
The menstrual dischargij has also some odor, due to slight decomposition which 
takes place during its passage through the vagina. Menstrual blood taken 
ilirectly from the interior of the uterus has no odor. If normal, the blood does 
not clot. 

The amount of blood lost at each menstruation varies greatly in different 
individuals. I»arcr and Fowler found the blood loss in 100 women by extract- 
ing blood from pads and analizing iron content. They concluded that the aver- 
ag(i loss is 23 to 68 c.c., and the extremes 7 to 179 c.c. The rate of flow (i.e., 
whether or not the flow is too free) is estimated usually by the frequency with 
which the napkins have to be changed. The usual flow requires a change about 
three times daily during the height of the menstruation. If more frequent 
changing is necessary, the flow is too free. 

Tliere is considerable variation in the duration of the menstrual flow, the 
average being three to four days. Some perfectly healthy women, however, 
nienstrnatc only one or two days and others six or seven days. The scanty 
menstruation or the profuse menstruation, as the case may be, seems to be 
normal for that particular individual. The duration of the flow in the same 
imlividiial is about the same at the different periods. 

Statistics on the periodicity have shown it to he irregular even in the same 
person. The average time is reckoned as about twenty-eight days. The cycle 
is counted as beginning with the first day of the flow. Arey made a study of 
20,000 calendar records from 1,500 individuals of many races and varied ages. 
He found that an average woman must expect one-third of her menstrual 
cycles to depart more than two days from her mean cycle length. The mean 
cycle length, based on individual averages^ was 33.6 days for girls and 29.5 for 
women. In no instance did perfect menstrual regularity appear over any 
significant period of time, though many women had previously believed them- 
selves the acme of regularity. 

Menstruation ceases during pregnancy and lactation. Exceptions to this 
rule are frequent. A few women menstruate for one or two periods after 
conception, and very often the menses return while a woman is still nursing 
her child. 

The principal physiologic significance of menstruation is that it is a prep- 
aration of the uterus for the reception of a fertilized ovum* 
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Endometrial Changes 

The relations of the cyclic endometrial changes to follicle-maturing and 
ovulation and corpus luteum formation are shown in Fig. 76 (folded color 
plate). The microscopic details characterizing the different stages of the men- 
strual cycle are shown by actual photomicrographs with explanatory drawings 
in Pigs. 77 to 85. 

In regard to designations for the stages of the cycle, understanding of the 
terms will be aided by keeping in mind that they refer primarily to changes 
in the endometrium. Ovarian changes and influences which accompany the 
endometrial stages** are mentioned as ''phases’* in order to avoid the con- 
fusion which has resulted from the mixture and haphazard use of two sets of 
terms, one based on the endometrium and the other on the ovary. It must be 
kept in mind also that the time limits of the "phases** and "stages** are dif- 
ferent, and hence that the imposing of one on the other is practicable in only 
a general way. For example, the luteal phase of ovarian influence on the 
endometrium is manifest in both the late growth stage and the premenstrual 
stage, but the endometrial picture in the latter is so different from the former 
that it constitutes a separate stage. 

Another item is that the stages have only one point of coincidence with 
the menstrual flow, and that is that the beginning of the flow marks the break- 
down which ends the premenstrual stage and inaugurates the next cycle of 
growth. Hence the "menstrual stage** has no relation to the length of flow 
but only to its beginning. The end of the flow determhies no particular change 
in the endometrium; hence there is no occasion for the term "postmenstrual 
stage.** The term "interval stage** also has been outgrown, for we know now 
that there is continuous growth from one breakdown to the next and conse- 
quently no resting or "interval** stage as formerly supposed. 

The terms used in describing the stages of endometrial change are as fol- 
lows: early growth stage (follicular phase), late growth stage (luteal phase), 
premenstrual stage, menstrual stage (breakdown). The breakdown is a piece- 
meal affair, still continuing in some parts of the endometrium while growth is 
advancing in other parts. However, as the classification is based on growtli 
and as regeneration starts with the breakdown (first day of flow) the early 
growth is counted as beginning at that time, though some days are required 
for the development of typical features. 

With the onset of menstruation there is tissue loss, with thinning of the 
thickened and softened endometrium. The extent of tissue loss probably varies 
with the individual and with the condition of the endometrium. According to 
Schroder, in most cases the endometrium is cast off down to the basal layer, 
leaving the lower end of the glands from which the new endometrium regen- 
erates (Fig. 77). 

Watson and McHenry, studying the tissue loss from the endometrium 
during menstruation, concluded that tissue loss during normal menstruation 
is limited to the epithelium of the glands which have been fully activated by 
progesterone and the stroma supporting that epithelium. The loss occurs 
only when the progesterone stimulus is withdrawn, 
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Fig-. 78. — A. Early growth stage a little later than Pig. 77. Note the beginning regenera- 
tion of the surface epithelium at the right upper corner. Gyn. Lab. 

Shows the general character of the glands, short, straight, narrow, with a round lumen. 
The lining cells are cuboidal with central nuclei. The stromal cells are closely packed, with 
very little cytoplasm. The detailed diagrammatic drawings in Fig. 78-ir and also those in 
Figs. 79-B, 80-B and 85'B are modified from drawings by Novak (Am. J. Obst & Gyncc.) whose 
stucllcs and writings have gi-catly a.ssisted in the classification of these complicated endometrial 
changc'.s. 



Fig. 79. — A, Endometrium in the early growth stage 
trlum Is becoming rapidly rebuilt and already la almost 
glands are straight and collapsed. Gyou Lab. 


(eighth day of cycle). The endome^ 
back to its normal thtoliness. The 


S, Piagrammatlc sketch to show the character of the epithelial lining cells, the stromal 
cells, and the glands. 
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£arly Growth Stage ("Follicular Phase"). — The microscopic characler- 
islics of this stage are shown in Figs. 78 to 79. Campbell, Leiidrum and 
Sovringluuis, in describing the cycle, speak of a period of tissue loss (com- 
prising the first day or two of bleeding), a period of re-epithelization (two 
days) and a pre-ovulatory "proliferative" period (ten to twelve days) in 
which tlic follicular hormone effect becomes fully developed. 

In the early growth stage the growth is due chiefly to the action of estrone. 
By the end of the first week of this period there has been rapid growth of the 
endometrium, which becomes greatly thickened and somewhat edematous. There 
are numerous mitotic figures in the stroma and glandular epithelium. The 
glands become elongated but the lumen is still round and regular, as shown in 
Figs. 78 and 79. The epithelial cells lining the glands are inactive as far as 
secretion is concerned and the nuclei are still basal, and no glycogen or mucin 



A. If. 


Fiff. 80. — A, Endometrium in the late growth phase. (Twelve to twenty-flve days after the 
first day.) The endometrium is back to its normal height. The glands are beginning to be- 
come tortuous and they are filling with secretion. The stromal cells, particularly those near the 
surface, are incrt'ased In size and varied in shape. These are due to the beginning action oi 
piogestin, secreted by the corpus luteum since the time of ovulation. Gyn. Lab. 

B, Diagram showing the characteristics of the late growth stage. Irregular gland be- 
coming dilated with secretion, epithelial cells lining the gland are enlarged and secreting, 
stroma cells enlarged. 


is present. In the early part of this stage the interstitial tissue of the stroma 
is loose and fibrillar but later becomes progressively more dense. 

Late Growth Stage ('* Luteal Phase”). — The typical features of this stage 
are shown in Figs. 80 to 83. In this latter part of the period of growth, after 
ovulation and coi'pus luteum formation, the influence of progesterone on the 
endometrium becomes manifest. Evidence of this progesterone effect is that 
the nuclei in the glandular epithelium are pushed from their basal position 
toward the center by masses of glycogen, leaving a clear area between the 
base of the cell and the nucleus. This change starts at the mouth of the gland 
and proceeds toward the deeper portion, but leaves the deep end unaffected. 
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The epithelial cells lining the glands become longer and longer and there 
is a decrease in the number of mitotic figures, and in two days the glycogen 
begins to migrate toward the lumen end of the cells. The position of these 
masses of glycogen can be cleai-]y shown by special staining. Soon they appear 
as protrusions of the cells into the lumen of the glands, preparatory to the 
secretion of the glycogen into the lumen. This projection of glycogen from 
the cell ends gives a ragged frayed appearance, characteristic of this process 
and shown well in Fig. 83. Mucin appears in the lumen later than the glyco- 
gen, and it has never been found within the secreting cells. As the glands 
grow in this stage they become coiled and tortuous and irregular, as shown 
in the illustrations. 



Flfcj. 81. — Premenstrual staee showing the upper layer of the endometrium. The saw- 
toothed edges of the glands are particularly noticeable In the section. The stroma Is decidua- 
like. Gyn, Liab. 


Premenstrual Stage. — In this stage there is a marked increase in the 
tortuosity of the glands and rapid growth of their epithelial lining. This 
rapid epithelial growth causes crowding, hence tufts of cells are pushed into 
the glandular lumen, giving the typical ‘‘saw-tooth'* appearance, as shown in 
Figs. 84 and 85. 

In the middle portion of the endometrium the growth and tortuosity of 
the glands are so marked that the stromal cells are forced toward the surface, 
forming there a compact layer. By this process the endometrium becomes 
divided into three zones: the superficial “zona comi^acta,^ where the stroma 
is fairly dense and the glands compressed and straight; the “zona spongiosa,*’ 
composed of dilated coiled glands w'ith very little between them, and the “zona 
basalis," containing the deep ends of the glands which are affected very little 
by the cyclic changes. These zones are well shown in the photomicrograph in 
Pig. 84. The stromal cells in the superficial compact zone become edematous 
and large and resemble decidual cells, but differ from them in that they con- 
tain no glycogen. 
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Fig. 82 A and B . — The follicular phase of the growth stage. 

A, Specimen from a patient on the sixteenth day of the cycle. The follicular effect is 
fully developed. Ovulation probably occurred about this time. (X140.) 

B, Special staining of gland, in follicular phase, to show Clolgi apparatus. (X600.) 
(Campbell, Lendrum and Sevringhaus — Surg., Gyncc. & Obst.) 
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Fig. 88 A and B . — The luteal phase of the growth stage. 

A, Specimen from same patient on the twenty*third day of the same cycle. The luteal 
developed, out are still fairly early, as la evidenced by the presence In some 
places or a clear zone between the gland nuclei and the basement membrane. (X140.) 

luteal phase, to show Golgi apparatus. (X600.) <Camp- 
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Fig. 84. — Endometrlurn of premenstrual stage. (Twenty-five to twenty-seven days after 
the first day.) Marked tufting of the dilated glands which are also increased in number. 
Notice the superficial compact layer and the deeper spongy layer similar to a decidua. This Is 
due to the large amount of progestin from the mature corpus lutcum present In the ovary at 
this time. Gyn. Lab. 



Fig. 86. — A, Premenstrual endometrium. High power of Pig. 81, showing the markedly 
distended tortuous glands and the large stromal cells. A capillary distended with blood elements 
Just below the center of the section. 'Tufting” effect well shown. Gyn. Lab. 

B/ Diagram showing the characteristics of the premenstrual stsgre mentioned In A. 
Longitudinal section showing the saw-toothed edges of the gland, shown also In cross-seotton, 
The large epithelial cells covering the tufts are illustrated as are also the large clear stroma 
cells. 
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The great thickening attained by the endometrium in the premenstrual 
stage is shown in Fig. 86, which is a uterus removed just before the menstrual 
breakdown. Notice the distinct rolled margin at the lower portion of the full- 
functioning endometrium where it joins the mucosa of the 'isthmus,'* which 
is the transitional area of the uterus where the corpus shades into the cervix. 

This stage is followed by the endometrial breakdown, and this inaugurates 
the next cycle. 

Menstrual Stage (Breakdown). — This is the stage in which the built-up 
endometrium crumbles and is east off, usually to the basal layer. The remain- 
ing portions of the glands are generally collapsed and the stroma is filled with 
dilated capillaries, and there are red cells in the tissue spaces. The process by 
which the blood gets into the spaces is not proved, but most authorities fee 
that diapedesis is more common than rhexis. Figs. 87 and 88 show the enclo 
metrium of this stage. 

Cyclic Arteriole Changes of Men.struation 

Though these changes occur simultaneously with the above-described cyclic 
epithelial and glandular changes and are an integral part of the mechanism 
of mensti'uation they are discussed separately to avoid confusing the two 
phenomena. The observations of Markee on endometrial tissue transplanted 
into the eye of rabbits and monke 3 ''s and the work of Daron on the anatomy 
and histophysiology of the endometrial Auiscular components in the monkey 
advanced greatly our understanding of the mechanism of endometrial bleeding 
and disintegration. Some of the observations made by them in animals have 
been made also in human beings by means of hystei’oscopic studies. Mikulicz- 
Radecki described transient blanching of the endometrium just before the 
onset of bleeding. Schroder confirmed this and described a pale, swollen, 
glassy mucosa on the twenty-sixth day of the cycle. It is now known Dial 
the recurring vascular cycles of the spiral arterioles are the same in cyclic 
uterine bleeding whether the endometrium is proliferative or secretory or 
hyperplastic, hence mensti’iuition is fundamentally a vascular phenomenon. 

The spiral arterioles arise from the arcuate branches of the uterine artery 
in the middle third of the myometrium and extend inward. In the inner fourth 
of the myometrium they are perpendicular to the uterine cavity, and after 
penetrating the endometrium they extend to the surface wHhout giving off 
any branches. The spiral arterioles as they pass through the inner fourth of 
the myometrium are surrounded by specialized mu.scle tissue made up of fibers 
from the surrounding myometrium. These periarteriole collections of special 
muscle fibers were called contraction cones by Markee, who deiscribed them in 
the monkey. In human beings, groups of longitudinal muscle fibers immedi- 
ately beneath the tunica intima of the arterioles in the female genital tract 
were described by Bucura. These fiber groups, named *'polsters” by Bucura, 
are especially abundant around the arterioles of the inner fourth of the myo- 
metrium, and Keiffcr has shown that the fibers of the tunica are continuous 
with the intrinsic muscle fibers of the myometrium. 
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The inusde cones surmumliny: lliese spiral ai terioles are under liorinonal 
control, and the terminal portions of the arterioles in the eiidornetriuin atrophy 
when there is constriction by prolorij?ed contraction of the muscle cones. This 
interference with the blood supply to the endometrium in the area of the 
terminal arterioles affected causes disintegration of the endometrium in those 
areas. The basal layer of the endometrium is supplied by another group of 
arteries, which are not under hormonal control and hence do not undergo 
cyclic changes. Thus the fundal portions of the glands, which lie in the basal 
layer, are preserved for regeneration of the endometrium. 



Fig. 86. — A utorus removed in the premenstrual stage, showing the marked thickening 
of the endonielrium. In this specimen the "Isthmus" of the uterus stands out clearly. The 
"isthmus" Is the Intermediate zone lying betwtjcn the fully-functioning endometrium and the 
cerviK, and repre.sents a transition from endometrial to the cervical type of mucosa. Notice 
tlu! thick roll at tVie lower border of the functioning endometrium. Gyn. l.iab. 


During the first three weeks of the cycle the spiral arterioles alternately 
contract and dilate causing periods of blanching and of blushing of the endo- 
metrial surface lasting from thirty to ninety seconds. During the premen- 
strual stage the endometrium becomes paler, and the blood flow through the 
superficial arterioles is markedly slowed. With the death of the corpus luteum 
and the consequent withdrawal of estrone and progesterone, the nourishment 
to the endometrium is withdrawn and there is a marked shrinkage due to 
water loss. With the endometrial involution, the arterioles become tortuous and 
coiled, the blood flow is definitely impeded, and leucocytes invade the stroma. 

These events immediately precede menstruation, and in the course of the 
next twenty-four to thirty-six hours one after another of the coiled arterioles 
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clamp down so that there is no movement of blood cells in the superficial zone, 
though the circulation is normal in the basal zone. The cause of this sudden 
clamping down of the arterioles is thought by Markee to be due to injured- 
tissue products which act as vasoconstrictors for the special muscle cones about 
the spiral arterioles, the tissue-injury being due to the previous slowing of the 
circulation. 

Several hours after the arterioles have clamped down, some of the arte- 
rioles open and allow blood to pour into the surrounding tissue. In the course 
of a few minutes a subepithelial hematoma develops. It soon ruptures and 
dark blood streams out on the surface of the endometrium. Necrosis sets in 
at the surface and the ends of the spiral arterioles are sealed by dead cells. 
An arteriole that has bled usually does not bleed again during this flow, though 
the blood does not clot. Small fissures appear at the edge of the blood-soaked 
area, and as they extend deeper into the tissue small areas of endometrium 
are loosened and cast off. 



Plff. 87. 

Fig. 87. Endometrium menstrual stage. Shows beginning crumbling and hemorrhage 

In the superllclal layer. Gyn. Lab. 

Pig. 88. — Endometrium menstrual stage somewhat later than that shown in Pig. 87. 
There Is a loss of the superficial tissue, but the glands are not yet completely collapsed. 
Gyn. Lab. 


This process is repeated in other areas during the next two or three days 
so that by the third or fourth day of the flow the endometrium is irregularly 
denuded. Regurgitated blood slowly oozes from the open veins and the sur- 
face becomes clean. This is soon followed by a migration of cells from the torn 
and the surface epithelium is completely restored in the course of a 
few hours. 

During the entire menstruation the basal circulation has continued, and 
it is now accelerated. Prom the stumps of the coiled arterioles capillary 
sprouts develop and the superficial capillary bed is rapidly re-formed. The 
new arterioles grow with the endometrium, and as their growth is more rapid 
than that of the stroma they become spiral. 
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This colored dingmiiuniitic illustration follows closely the ori^nal reconstruc* 
tion of the elements by Bartelmez from serial microscopic sections of specially prepared and 
stained endometrial tissues. / f 

The spiral arterioles of the endometrium are largely terminal and the blood supply 
through each is under the control of the muscle cone of Daron, shown in the illustration 
Hence the nutritional integrity of the terminal area can be lowered by contraction of the 
arterial muscle cone, so that the area ceases to thicken by growth and later shrinks and dis- 
integrates. The bleeding which follows is blood released by the cellular disintegration ap- 
parently largely from the venous sinuses of the area. ’ ^ 

The basalis zone of the endometrium is supplied by other arteries, not under hormonal 
control and not subject to the cyclic changes and exfoliation. Thus the deep ends of the elands 
are preserved for regeneration of the endometrium. (After Bartelmez— 4m, J Obst f G^o.) 
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Daron made reconstructions of the spiral arterioles from serial sections 
of the menstruating endometrium in the monkey. Bartelmez made reconstruc- 
tion of the elements of the endometrium in the human, showing spiral arterioles 
with their muscular contraction cones, and also the glands and venous sinuses 
and lymphatics, and it was from this reconstruction that the colored illustra- 
tion, Fig. 89, was made. 

The demonstration of this terminal arteriole control of endometrial nutri- 
tion and disintegration has been carried a step further by Jones and Brewer, 
who used uteri removed in tubal pregnancy cases for their studies. Such uteri 
are specially suitable for this purpose in that they are removed for a lesion 
outside the uterus and the conditions inside the uterus closely simulate men- 
strual disintegration and bleeding. They demonstrated by photomicrographs 
the terminal arteriole and the endometrial disintegration in the area it supplied. 



Fig. 90. 


Fig. 91. 


ng, 90.— Endometrium In a- case of hyperplasia showing dilated 
trial ^and ClUa are rare in normal endometrium, but in hyperplasia one 

Indoraetdal areik exactly resembling tubal epithelium, with all three of the characterlsUc 
tubal cell types. (Novak — Am. .1. Obst. & Gynec.) 

Pig. 91. — Another example of tubelike «¥|^®U'''" Atonec) 

hyperplasia. Ciliated cells (O). and secretory cells (S). (Novak— Am. J. Obst. & Gynec.) 


What controls the muscle cone governing the blood supply through the 
arteriole? Is it controlled by nerve impulses or by endocrine influence? Trac- 
ing the uterine nerves to their minute terminations, it is found that sympathetic 
and parasympathetic fibers pass to the functioning elements of the utenne 
wall, as shown diagraramatically in Fig. 89. Hence the arterial muscle cone 
is under control of the sympathetic and parasympathetic nerves. These nerves 
are influenced by various pharmacological substances, and by endoerines. It is 
well known that the cyclic changes in the endometrium are under endocrine 
control, and it is reasonable to suppose that this endocrine control is exercised 
through the neuro-muscular apparatus just mentioned, for it is there ready 
and is well suited to the purpose. 
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The endocrine influence may be exercised by remote effect, througli the 
nerves, or by direct local effect on the nerve-endings and muscle fibers. Pos- 
sibly both pathways arc used, but the local influence is evidently large, for 
menstrual disintegration and exfoliation of the endometrium takes place a 
little at a time in a spotty way. Also, it takes place when remote influence has 
been eliminated by division of the nerves, as in Markce’s transplantations of 
endometrial tissue into the eye. 

The marked menstrual changes in tbo endometrium arc not manifested 
equally in all parts of the membrane. Novak calls attention to this in the 
article previously referred to, emphasizing the strikingly different character- 
istics which the original coelomic epithelium develoi).s in the different segments 



Hr. 92. — Magnjfled surface view of the endometrium. Notice the Riand openInRs and the 
irreBiilarlty of the surface. The rountled mass in the center is a fertilized ovum, Just sinking 
Into the endometrium. (Carnegie Institution — Scientific Monthly.) 


of tlie ji'eiiital oaiitil. Even in this siiij^le ses:rneiil (ciKioinetriiirn), a stimuJa- 
tion brings different functional response in different parts, as manifested in 
the so-called stratum reaction.*’ 

Another indication of the variability of cellular response to stimulation 
is seen in the development of tubal types of epithelium in the endometrium. 
This is rare in the normal endometrium, but with a slight shift in endocrine 
balance, as in hyperplasia, there may l>c reversion to the tubal type in spots. 
Pig. 90 shows in the endometrium the ciliated type of tubal epithelium and 
Pig. 91 shows the secretory type. This reversion to the tubal type of epi- 
thelium is seen even in the cervix occasionally. 
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I’lie ovarian-pituitary (endocrine) factors causing* menstruation have been 
discussed, but there may be also a local factor increasing the permeability of 
the vessel walls to the blood cells. The origin and nature of this factor have 
not yet been determined. Probably it is also concerned in preventing coagula- 
tion of menstrual blood. Prankl thinks that a tryptic enzyme secreted by the 
endometrial glands is responsible. 

A magnified photographic view of the surface of the endometrium is given 
in Fig. 92. Notice the irregularity of the surface and the openings of the 
uterine glands. Incidentally, an ovum is just becoming implanted in the 
thickened endometrium. 

In regard to cyclic changes in the cervix, Wolliier feels that the epithelium 
lining the cervix goes through cyclic changes which are influenced by the 
hormones. The two most evident stages are shown in Figs. 93 and 94, the 
legends of which explain the characteristics. 

(/yclic Motility of the Uterus 

(Cyclic motility of the uterus is well defined in experimental animals, but 
ill the human there is still considerable uncertainty, in spite of the several 
methods of investigation. Though the local irritation of the intrauterine bal- 
loon method I'enders its records open to doulit as a typical physiological 
resi)onse, it seems to have established that the amplitude of the uterine con- 
tractions was increased by estrone and diminished by progesterone. 

Dickinson developed a method of rectal palpation in the human, similar 
to that used by Hartmann in the monkey, by which ho determined the con- 
tractility of the uterus. He found that at the time of the menses there are 
moderate contractions of the uterus. From the fifth day to the ninth of the 
cycle the uterus is quiescent but firm. Starting with the ninth day, the mus- 
culature becomes increasingly active, with a period of maximum contractions 
at about the fourteenth to the sixteenth day. The uterus contracts and relaxes, 
and the wave of contraction seems to travel from the tubal ends toward the 
cervix. As the cycle proceeds to the post-ovulatory stage the uterus again 
becomes quiescent until two days before the next menstruation. With men- 
struation there are contractions but these are never of the intensity of those 
coming at ovulation. His findings are illustrated in his article. 

3. Menopause. — In a healthy woman menstruation ceases at the age of 
forty-four to forty-seven. There is considerable variation in this respect, the 
menses sometimes ceasing three or four years before that age or continuing 
some lime afterward. This period of cessation of menstruation, known popu- 
larly as ^'change of life,'' is designated technically the ‘'menopause." The 
two terms "menopause" and "climacteric" were formerly used interchange- 
ably as though synonymous, but they really refer to two distinct though re- 
lated phenomena. As our fund of knowledge increases and lines of investiga- 
tion and discussion multiply, there is increasing necessity for exactness in the 
terms employed in medical study and exposition. 

The changes that take place in the iiterus during and after the menopause 
are similar to those occurring in all the genital structures, namely, a gradual 
atrophy of the functioning parts (endometrium and muscular tissue) and a 
general fibrous change (Figs. 95 and 96), and a slow diminution in size. 
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PiA. 93. Fig. 94. 

• Fig. 93. — High power photomicrograph of a specimen obtained seven days after the onset 
of menstruation. The surface epithelium forms a regular line of moderately high columnar 
cells with oval-shaped nuclei near the basal membrane. The cells have a sharp outline. The 
stroma is dense, the cells are widely scattered, and reveal little cytoplasm. (Wollner— Surg., 
Gynec. & Obst.) 

Fig. 94. — High power photomicrograph of a specimen taken from the same patient twenty- 
three days after the beginning of her last menstruation. The regularity of the arrangement, 
size, and shape of the epithelial cells Is lost. The cells arc higher and broader than in the pre- 
vious specimen and they have now an irregular outline. Some of them reveal the discharge of 
their secretion. The nuclei are larger, spindle shaped and situated near the center of the cell 
The stroma is markedly cellular and the cells have more cytoplasm. (Wollner — Surg, Gynec. 
& Obst.) 



Fig. 95. Plj. 90^ 

]Wg. 96.~Sejiile endometrium, from patient aged sixty-two years, showing marked 
winning of endometrium, stroma scant, and glands few. Entire thickness of endometrium only 
% moii 

glanda^^G^^^aiS^ power of same specimen, showing the atrophic changes In the stroma and 
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The menses usually cease gradually — that is, the flow may be less free or 
may continue a shorter time than usual, or the flow may be missed entirely for 
one or two periods. This partial and irregular absence of the menstrual flow 
may continue for one or two or three years before it ceases entirely. This 
gradual diminution of the menstrual flow is natural and there are. frequently 
slight nervous disturbances (“hot flashes,” etc.) that can hardly be classed as 
pathologic. But many of the symptoms that are ordinarily considered as part 
of the “change of life” are really not so; for example, increased menstrual 
flow, bloody discharge between the menstrual periods, leucorrhea, pelvic pain. 
These are due to pathologic conditions. They mean that something is wrong, 
and they require investigation, that the trouble may be remedied. 

This is important especially in the case of vaginal discharge, whether 
bloody or leucorrheal. It seems to be the general impression, among women 
that irregular bloody discharges are natural during the “change of life.” 
But such discharges are not natural — they usually mean either inflammation 
or cancer. One of the saddest things in gynecologic work is that a large 
proportion of the cases of cancer of the uterus are beyond the possibility of 
a cure when first examined. In such a case it is supposed by the patient and 
her friends that the slight bloody discharge which at first appears is “natural 
to the change of life,” and so no attention is paid to it. Later, too late, they 
find that it is due to serious disease, which, because of neglect, has progressed 
to such an extent that it is beyond cure. 

FALLOPIAN TUBES 

The fallopian tubes, or oviducts, are two small muscular tubes, one on each 
side, which extend from the fundus uteri outward in the upper part of the 
broad ligament toward the pelvic wall (Figs. 51, 66). Each tube has a small 
central cavity extending its whole length. The inner end of this cavity com- 
municates with the uterine cavity and the outer end opens into the peritoneal 
cavity. Thus there is a direct opening from the outside of the body into the 
great peritoneal sac, through the vagina, uterus, and fallopian tubes. This is 
why infection of the genital tract in a woman leads to peritonitis so much 
more frequently than infection of the genital tract in a man — the infection 
in the vagina simply extending along this mucous tract directly into the peri- 
toneal cavity. 

The tubes vary considerably in size and somewhat in shape in different 
individuals. The length of each tube is from three to five inches and the direc- 
tion is outward, backward, downward, and inward— somewhat resembling a 
shepherd's crook— and partly surrounding the ovary. 

That portion of the tube lying in the uterine wall is known as the iiitar- 
stitial portion or uterine portion. It has a very narrow lumen (Fig. 97). That 
portion of the tube extending from the margin of the uterus to the beginning 
of the curve is called the isthmus. It is about an eighth of an inch in diameter 
and is firm. The lumen is small, but becomes gradually larger toward the outer 
end (Fig. 98). The outer, curved, dilated portion of the tube is knovm as the 
ampulla. It is about the size of a lead pencil and the lumen also is much larger 
than that of the isthmus (Fig. 99). The outer end of the tube is known as the 
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fimbriated extremity or the infundibulum. This consists of a funnel-shaped 
expansion surrounded by a fringe of slender, fingerlike processes called ‘‘fim- 
briae.’* One of these, which extends to the ovary and is attached there, is 
called the “ovarian fimbria.” 

In structure tlic wall of the tube is largely muscular, resembling the uterus. 
In fact, it is derived from the same fetal organ as the uterus. The tube lies 
beneath the peritoneum of the upper margin of the broad ligament, and its 
wall presents three layers : peritoneal, muscular, and mucous. 

The peritoneal layer does not differ materially from peritoneum elsewhere. 
It is composed of flat endothelial cells lying on a basis of firm connective 
tissue. Immediately beneath the peritoneum is a layer of connective tissue 
sometimes called the suhperitoneal layer. In this run blood vessels and lym- 
phatics. The interstitial portion of the tube has, of course, no peritoneal layer, 
as the muscular tissue of the tube is in immediate (contact with the muscular 
tissue of tlie wall of the uterus. 



Figs. 97 to 99. — The lumen of the tube at din'erent portions. Notice the progreanivo in- 
crease in size of the lumen from the uterine end outward. Fig. 97. the uterine end; Fig. 98, tlie 
middle; Fig. 99, near the outer end. Gyn. Lab. 


The muscular layer of the tube is composed of involuntary muscular tissue, 
disposed in tAvo strata, an outer longitudinal and an inner circular. Both of 
these strata are continuous, with similar muscular strata in the uterus. The 
internal stratum sends prolongations of muscular tissue into the four principal 
folds of the mucosa. The muscular layer is thinner at the abdominal end than 
at the uterine portion of the tube. The increased thickness of th© wall at the 
abdominal end of the tube is due to the many folds of imicosa. 

The mucous layer of the tube, like the uterine mucosa, is placed directly 
upon the muscular layer — there is no intervening submucosa. The tubal epi- 
thelium consists of two types of cells: the ciliated or nonsecretory and the 
nonciliated or secretory. Beneath the epithelial layer the mucosa is composed 
of “stroma cells^” very much like those found in the uterus, except slightly 
smaller. Between the stroma cells is a delicate connective tissue framework. 
There are found also capillary blood vessels and small lymph channels. 

There are no glands in the tubal mucous membrane. The depressions which 
look like glands are due simply to the folds of the mucous membrane. As there 
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are tio yiaiuls in the tube, tliore can be no mucous secretion, such as takes place 
in the uterus. Ihe fluid by which the tube is distended in certain pathologic 
conditions is inflammatory exudate and not glandular secretion. 

I he mucous membrane is much folded longitudinally. There are four 
principal folds into which prolongations of the muscular tissue take place. 
There is no muscular tissue in the many smaller folds. In the interstitial por- 
tion and in the isthmus the folds are few and simply longitudinal, but in the 



Fig, 100, — section of the tube near ilit* uulci 'riic extensive longitudinal folding of 

the mucosa produces the spaces that give the glaiutlike appearance in the section. In this 
mass of delicate folds inflammation would quickly cause rUsurganlzatlon. The Intricacy of the 
folds In the normal tube Is well shown In this photomicrofiraph. Gyn. Ijib. 

outer portion of the tube (the ampulla) they become very complex and fill the 
tube with folds extending in every direction (Pig. 100) — so much so that it is 
sometimes difficult to decide which is the main canal of the tube. The cilia of 
the epithelium project into the lumen of the tube and by their movement 
toward the uterus aid the passage of the ovum in that direction. In the pres- 
ence of this delicate and much-folded mucous membrane, inflammation in the 
tube quickly causes serious changes. The cilia are lost, the folds become adher- 
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ent, pockets of serum or pus form, and the picture of the tubal interior may 
be so changed as to be hardly recognizable. 

Vessels and Nerves. — The blood supply of the tube comes from the ovarian 
artery through several small branches. The uterine artery helps to supply the 
tube in some cases. The veins open into the pampiniform or ovarian plexus 
and pass into the broad ligament. The lymphatics join with those from the 
ovary. The nerve supply comes from the pelvic plexus of each side. 



Fig. 101. — Fimbriated end of the tube. Showing the epithelium consisting almost entirely of 
ciliated columnar cells. (Novaa — Am. J. Obst and Gynec.) 



Fig. 102. — Normal postmenstnial tubal epithelium showing ciliated, nonsecretory cells (C). 
nonciUated, secretory celle (fif), and peg cells (P). (Novak — Am. J. Obst. & Gynec.) 

PHTSIOLOGT 
of the Tubes 

The primary function of the fallopian tube of each side is to convey ova 
froD(i the corresponding ovary to the uterus. It is supposed to require several 
days for the ovum to pass the length of the tube. In addition to this, the 
tube conveys spermatozoa in the opposite direction, and it is usually in the tube 
that the union of the ovum and the spermatozoon takes place. 
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The mechanism by which the ovum is carried from the ovary into the tube 
is complicated. After the graafian follicle in the ovary bursts, the liquor fol- 
liculi causes the ovum to adhere slightly to the surface of the ovary. Some 
of the fimbriae are in contact with the surface of the ovary and, when an ovum 
comes into contact with one of them, the cilia carry it toward the entrance 
of the tube. The developmental adaptation of epithelium to the particular 
function it is to perform is well seen in the tubal fimbriae, in which practically 



Fis. 103.— Tubal muco.'na growth Htape. The cells arc all about the same height Secretory 
cells are seen at C, ciliated colls at B, and straight rod cells at A. Gyn. Lab. 



Fig. 104. — Tubal mucosa, premenstrual phase. The marked Irregularity In .^eifht is 
clearly seen* the noncillated secretory cells, seen at A, are much higher than the ciliated non- 
secretorv ceils seen at B, The three secretory cells clustered together at A show partially 
St?SdeTnuclll wlt^ rounded surface toward the tubal lumen. Gyn. Lab. 


all the cells are ciliated (Pig. 101) instead of being of the mixed variety seen 
in the intratubal mucosa. Besides this action of the cilia directly on the ovum, 
the constant movement of all the cilia causes a slight current of peritoneal 
fluid toward the interior of the tube from all directions. This helps to carry 
the ovum or any other particles into the tube. The fact that there is such a 
current toward the interior of the tube has been demonstrated in animals by 
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the injection into the pelvic peritoneal cavity of numerous small insoluble 
particles, which were found later in the tubes. 

Cyclic variations in the intratubal pressure, interpreted as peristaltic con- 
tractions, have been shown experimentally in a sow’s fallopian tube. These arc 
controlled by estrin and progestin in tlie blood. 

Kymographic records of Rubin tests made on human beings show similar 
variations, which are interpreted by Rubin as evidence of peristaltic contrac- 
tions of the tube. We have observed what appeared to be peristalsis under the 
fluoroscope during a hysterosalpingogram. The rate of contractions varies at 
different times in the cycle, contractions being most frequent just before and 
after ovulation and least frequent about the time of menstruation. 

Westman studied tubal movements by injecting a drop of lipiodol under 
the peritoneal sheath of the end of the tube and then tracing its movement by 
x-ray films and found that the fimbriated end of the tube covers the ovarian sur- 
face at the time of ovulation. This is evidently an important factor in aiding 
(lie ovum to pass into the tube instead of being lost in the peritoneal cavity. 

Normal Changes in the Tubal Epithelium 

111 studying the physiology of the uterus it was found that this oi'gaii, 
particularly the mucosa, was subjected to normal changes under three con- 
ditions: namely, menstruation, pregnancy, and the menopause. Now, in the 
fallopian tube also, we find normal changes, due to menstruation, to preg- 
nancy, and to the menopause. Speaking generally, it may be said that these 
changes are like those occurring iii the uterus, but less marked. 

During menstruation there is congestion of the tube and possibly a sligJit 
effusion of blood into the interior of the tube. If this does take place, how- 
ever, it is slight and is of no importance when considering the source of the 
menstrual blood. Practically all of the menstrual blood comes from the uterus. 
In a case of removal of the uterus by operation and the fastening of one of the 
tubes in the vaginal incision, a slight bloody flow was noticed at the menstrual 
periods for a few months. Put such tubes are pathologic, and it is an oi)eii 
question whether or not bloody flow would take place from a normal tube. 

The tubal- epithelium contains two types of cells: the ciliated or nonsecre- 
tory, and the nonciliated or secretory. 

The epithelium of the tubes also goes through cyclic changes during the 
menstrual cycle. The following stages have been described by Novak and 
Everett *. 

1. Postmenstrual stage (Pig. 102) in which the epithelium is low at first 
but rapidly increases in height, so that by the third or fourth dtiy after men- 
struation it is almost as tall as during the interval. The cells are narrow, 
closely packed, and, after the first day or so, of uniform height. 

2. In the growth phase (Fig. 103) the epithelium is uniformly tall, the 
ciliated colls being broad, with rounded nuclei near the free margin. The non- 
eiliated cells are narrower and the nuclei are deeply placed. 

3. In the premenstrual phase (Pig. 104) the ciliated cells become lower, so 
that the secretory cells project beyond them, giving the margin a ragged ap- 
pearance. The secretory cells show a bulbous herniation into the lumen of the 
tube, often carrying the nucleus with it. Mitoses are rarely seen. 
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4. During the stage of menstruation the epithelium becomes quite low. 
The secretory cells, having emptied out into the lumen, are very low, and 
frequently the nucleus is quite bare of cytoplasm. 

Novak, in an instructive article on the different types of genital epithelium 
and their occasional variability, emphasizes the strategic position of the fal- 
lopian tube in this segmental development of the original coelomic epithelium 
to different functions in the different parts of the tract. 


PELVIC PERITONEUM 

The pelvic peritoJieurn is that portion of the wall of tJie peritoneal sac 
which lies in the pelvis. It is attached more or less closely to the pelvic organs, 
and its free surface comes in contact with the peritoneal surface of the intes- 
tines as they move about in the lower abdomen. To get an idea of the dis- 
tribution of the peritoneum in the pelvis, imagine a piece of thin cloth laid 
over the pelvic organs and tucked down firmly around them (Fig. 64). 

Starting from the abdominal wall, the peritoneum passes on to the bladder, 
and from the posterior surface of the bladder to the uterus. The height of the 
abdominovesical fold of peritoneum varies much with the varying size of the 
bladder, which fact is of great importance in surgical work. The distance to 
which the peritoneum extends down the anterior surface of the uterus varies 
considerably in different persons. Usually it extends to the level of the in- 
ternal os and is about an inch above the anterior vaginal fornix. When the 
bladder is distended, the peritoneum is drawn upward somewhat. This vesico- 
uterine fold of peritoneum forms the two so-called ‘'vesioo-uterine ligaments.’' 

The peritoneum then folds over the uterus and tubes and round ligaments, 
covering these structures and forming the broad ligament” of each side. All 
the posterior surface of the uterus is covered with peritoneum, except that 
portion lying within the vagina. The fold of peritoneum extends a considerable 
distance below the point of attachment of the vagina to the uterus (Figs. 2 
and 65) before being reflected on to the reclum. The deep pouch of peritoneum 
thus formed is called the ” cul-de-sac of Douglas.” It is known also as the 
'‘posterior cul-de-sac” and as the “posterior peritoneal pouch” and as the 
“recto-uterine pouch,” This posterior cul-de-sac is very important surgically. 
A collection of exudate or a tumor in this situation can be easily felt from the 
posterior vaginal fornix. This is the point of incision in posterior vaginal section. 

The peritoneum, as it is reflected from the uterus to the rectum, helps to 
form the ” sacro-uterine ligaments.” The sacro-uterine ligaments, two in num- 
ber, one on each side, extend liackward from the lower part of the utenis around 
the rectum to the sacrum. They are composed of connective tissue, a few mus- 
cular fibers, and peritoneum. The cul-de-sac of Douglas dips down between 
them for a considerable distance (Fig. 64). The expanse of peritoneum ex- 
tending from the sacroiliac ligament to the broad ligament of each side forms 
a kind of sihelf. The two together arc sometimes called the “recto-uterine 
shelves,” There is also a fold or shallow poueli of peritoneum on each side 
b^tweep the fallopian tube and the round ligament. A small portion of the 
uterus at the sides and in front is not covered with peritoneum (Pig. 65). 
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The structure of the pelvic peritoneum is much the same as of peritoneum 
elsewhere. It is a very thin and smooth membrane, formed of a basis of deli- 
cate fibrous and elastic tissue, supporting large endothelial cells. 

PELVIC CONNECTIVE TISSUE 

The strong fascial layers of the musculofibrous sling, or diaphragm, clos- 
ing the pelvic outlet are shown in Chapter V. This supporting diaphragm is 
formed by the levator muscles and the fascia above and below, the upper being 
known as the pelvic fascia and the lower as the obturator fascia, as well ns 
by other names. Between the peritoneum and the well-marked pelvic fascia 
there is a large amount of loose connective tissue distributed so as to fill the 
spaces between the organs. This connective tissue is designated as the endo- 
pelvic fascia. Where it is necessary for the organs to chsinge their relations 
to each other in physiologic activity, the connection is open and loose to permit 
of free movement. The principal collections of connective tissue are at the 
sides of and in front of the cervix uteri and at the base of each broad ligament. 
The tissue also runs up the sides of the uterus between the peritoneal layers, 
as shown in Fig. 105. 

The areas of connective tissue are exceedingly rich in lymphatics and 
veins. Inflammation taking place in this connective tissue is called ‘‘pelvic 
cellulitis. ' ’ The connective tissue about the uterus is often spoken of as the 
“parametrium^^ or parametrial tissue, and inflammation of it is accordingly 
called “ parametritis. “ In the beginning of gynecologic work it was supposed 
that nearly all inflammation in the pelvis outside the uterus was inflammation 
of the connective tissue (i.e., pelvic cellulitis), but it was soon found that in 
the majority of cases of an inflammatory mass in the pelvis (particularly in 
gonorrheal inflammation) the process extended from the uterine cavity to the 
tube and then to the peritoneum. In such cases, if there is connective tissue 
involvement at all, it is usually a late development and of only secondary 
importance. There are exceptions to this rule ; for example, those inflammatory 
conditions resulting from tears of the cervix or from operation on the cervix, 
or from puerperal infection (staphylococcic, streptococcic). In such cases the 
inflammation extends directly through the wall of the uterus into the pelvic 
connective tissue. 

The connective tissue between the pelvic organs has been the subject of 
considerable controversy among those who have specially investigated it, the 
difference being as to whether it normally presents condensaHons forming 
distinct fascial sheets between the organs or only loose areolar connective 
tissue. Evidence pro and con will be found in the articles by Goff, by Curtis, 
Anson and Beaton, and those by Koster, Hurd, Sears, Hornaday. The matter, 
is not so easy to settle as might appear at first thought. The following factors 
complicate the problem of deciding what is normal anatomy in this respect: 
1, Prolapse cases, on which most operative work involving these tissues is car- 
ried out, are not normal but pathological, and the tendency of the prolapse- 
drag on areas of loose connective tissue would seem to be to produce lines of 
tension and condensation resulting in the condensed sheets or fascial planes 
so often found in such cases. 2, As will be seen in the literature mentioned. 
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careful investigation of normal pelves by microscopic study of cross sections 
of the urethrovaginal and vesicovaginal and rectovaginal septa failed to show 
evidence of such sheetlike condensations. 3. In the dissection of loose connec- 
tive tissue it is difficult to avoid artifacts giving the impression of such sheet- 
like planes of condensed tissue. Demonstration of microscopic cross sections 
of undisturbed portions of the septa, along with regular dissections of other 
portions of the same septa, would assist in arriving at a decision in the matter. 
4. The diiHculty in securing employment of uniform and clearly understood 
terms for the different portions of the pelvic connective tissue is aggravated 
by a secondary meaning attached to the word “fascia.” 



m. 1AR niKera.mmatlo repreaentatlon Of th# connective tlBBUe n^e In the 


M 

corpus uteri. 


As ordinarily understood, a fascia or fascial layer is a firm, condensed 
sheet of connective tissue, in contradistinction to the other kind which is loose 
areolar connective tissue. In addition to this primary and well-understood 
meaning of the word, the term is used by anatomists to designate also loose, 
areolar connective tissue. This secondary use of the term leads to misunder- 
standing and confusion, as may be seen by perusal of the literature of this 
controversy, and there seems little chance of a clarificat on of the matter as 
lon-g as this term is used to designate two diametricaUy opposed tj^es of 
structure For anatomical knowledge and nomenclature we naturally d«5)end 
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on the anatomists, who make a lifetime study of the subject. A welcome aid 
toward uniform and generally understood designations in this matter would 
be to limit the term fascia to a condensed sheet of connective tissue, and desig- 
nate loose areolar connective tissue as areolar connective tissue. 

VAGINA 

The vagina is a musculomembranous canal extending from the vulva to 
the neck of the uterus, around which it is attached. It lies between the bladder 
and the rectum as shown in Fig. 2. 

Its size and shape are variable and it is capable of great distention, as is 
seen when the child passes through it in labor. The length of the vagina is 
ordinarily three to four inches along its anterior wall, and five to six inches 
iilong its posterior wall (Pig. 106). It is constricted at its lower end, where 
it is partially closed 'r)y the hymen, and it becomes dilated toward the uterine 
extremity. 


n 

Fig. 106. Fig. 107. 

Fig. 106. — Longitudinal section of vagina. (Skene — Diseasvs of Wovien, D. Appleton-Cen- 
lury Company.) 

Fig. 107. — Cross-section of the pelvic structures, showing the relations of the urethio, 
vagina, rectum, and levator anl muscles. Notice how the vaginal walls fold so that tlie shape 
of the cavity approximate.? the letter H- Ur, urethra; Va, vagina; Ji, rectum; L, levator anl 
muscle. (Savage — Anatomy of Pelvic Oryans.) 




Normally, the anterior and posterior vaginal walls lie in contact, and on 
cross-section the cavity is represented by a slit having somewhat the shape of 
the letter H (Fig. 107). The wide diameter of the vagina, some distance up 
the canal, is the transverse diameter, but the wide diameter of the vulvar 
cleft is the anteroposterior diameter. Furthermore, the anterior end of tlie 
vagina lies so far up in the narrow^ part of the pubic arch (in patients where 
the perineum has not been damaged) that there is not much room laterally. 
Consequently, in introducing the speculum, the preferable way is to introduc^e 
one finger into the vaginal opening and press the perineum well back, so that 
the vaginal opening is stretched anteroposteriorly and made to correspond in 
a measure with the vulvar cleft, and then introduce the speculum obliquely 
as shown in Chapter II. When the speculum is well past the entrance, so that 
it may be used to depress the perineum, it is then turned with its width in the 
transverse diameter of the vaginal canal and introduced all the way. 
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vagina extends higher on the posterior wall of the cervix than on tlie anterior 
The vaginal mucosa is continued on the cervix as far as the external os. 

The upper end of the vagina is termed the “vaginal vault.” The term 
“fornix!’ is also much used, the anterior fornix being that portion of the 
vault in front of the cervix, and the posterior fornix being that portion lying 
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behind the cervix, and the right and left lateral fornices lying to the right and 
left respectively. With the uterus in normal position, the posterior fornix is 
much deeper than the anterior, for the vaginal wall is attached higher on the 
posterior surface of the cervix than on the anterior. 

The vagina is surrounded by important structures. The anterior wall is 
in contact with the urethra and the base of the bladder. The vaginal wall and 
bladder wall and the tissue lying between them constitute the vesicovaginal 
septum. The posterior wall for the lower three-fourths of its extent is attached 
to the anterior wall of the rectum, except for the very lowest portion, which 
is separated from the rectal wall by the perineum. The vaginal and rectal 
walls and the tissue lying between them constitute the rectovaginal septum. 
The upper fourth of the posterior wall is separated from the rectum by the 
recto-uterine pouch of peritoneum, known as the '"cul-de-sac of Douglas.'^ 
The sides of the vagina give attachment to fibers from the levator ani muscles 
and the rectovesical fascia. 

The wall of the vagina presents three layers : an external connective tissue 
layer, a middle muscular layer, and an inner mucous layer. 

The CONNECTIVE TISSUE layer serves to attach the vagina to the adjacent 
organs. It contains the external plexus of veins, and is composed of connec- 
tive tissue filled with lymphatics and blood vessels, the veins being especially 
numerous The attachment of the vagina anteriorly is firm in the lower third 
where it is attached to the urethra. It is more loosely attached to the bladder 
in the middle and upper third, particularly the latter, and is easily separated 
in operating. 

The MUSCULAR LAYER Contains involuntary muscle fibers arranged in bundles 
without distinct strata. Some of the bundles are longitudinal, some trans- 
verse, and some oblique. The muscular layer is thicker at the lower than at 
the upper end. 

The MUCOUS LAYER, or lining of the vagina, presents on the surface a thick 
squamous epithelium of many layers (Fig. 108), with the usual basal layer 
just above the connective tissue. The vagina normally contains no glands. The 
secretion found in the vagina comes from the cervix and the endometrium, 
principally the former. The vaginal walls are kept constantly moist with the 
secretion, and consequently the epithelium desquamates before it advances so 
far in the process of cornification as is seen in integument. In cases of pro- 
lapse, where the vagina is turned outside the vulva and is subjected to friction 
of the clothing and is kept dry by contact with them, it becomes more like 
ordinary epidermis and shows well-marked keratin changes. The^mucosa (epi- 
thelium and connective tissue immediately under it) is attached to the mus- 
cular coat by a submucous layer of loose connective tissue which is very rich 
in interlacing veins, about some of which are bundles of muscular fibers, form- 
ing a kind of cavernous tissue. 

The vaginal mucosa is thrown into numerous large folds called "rugae.*' 
Extending longitudinally along both the anterior and the posterior wall of 
the vagina is a prominent ridge, best marked in the virgin. These ridges are 
known as the "columns" of the vagina, and from them the rugae extend 
laterally. The columns and rugae becomes more or less obliterated by child- 
birth, so that in many multiparae the vagina walls are almost smooth. 
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Vessels and Nerves. — The blood supply of the vagina comes from the an- 
terior trunk of the internal iliac, through the vaginal, uterine, middle hemor- 
rhoidal, and internal pubic arteries. These anastomose freely in the vaginal 
wall. The veins of the vagina are arranged principally in two plexuses that form 
complete sheaths around the canal. One plexus is external to the muscular 
layer, while the other lies just beneath the mucosa. These veins form an intri- 
cate network and communicate freely with the plexus of the other organs and 
with the plexus of the broad ligament. 

The lymphatics from the lower third of the vagina, it is generally held, 
join those from the external genitals and empty into the inguinal glands. 
But Poirer, who has made a special study of the subject, claims that all the 
lymphatics of the vagina empty into the pelvic glands and that when an in- 
jection of the vaginal lymphatics is made, even just within the hymen, no 
injection material passes to the inguinal glands except through some anas- 
tomosing channels. The lymphatics from the middle third of the vagina empty 
into the hypogastric glands. Those from the upper third join with the lym- 
phatics of the cervix uteri and pass to the iliac glands. 

The NERVE SUPPLY of the vagina comes from the pelvic plexus of each side. 

PHYSIOLOGIC CHANGES 
in the Vagina 

Studies in the cyclic changes of the vaginal epithelium in the human being 
and in the monkey point to the fact that these changes are under the control 
of the ovarian hormones. 

Dierks, from a study of vaginal biopsies in women at various times in the 
menstrual cycle, concluded that the relationship of the three epithelial layers 
of the vaginal epithelium varied at different times in the period. The vaginal 
epithelium is composed of three layers: a basal layer, a functional layer, and 
a cornification or intra-epithelial layer. 

Immediately after menstruation there is an increase in the functional layer 
and a marked proliferation of the basal layer so that this latter becomes many 
layers thick. Numerous mitoses can be seen in the basal layer. Near the 
middle of the cycle or about the time of ovulation a layer of new cells is 
formed between the basal layer and the functional layer. This layer was 
described by Dierks as the intra-epithelial cornified zone. The cells in this 
layer contain granules and the nuclei are small and dark staining. With the 
onset of the menses the functional and the intra-epithelial layers are destroyed 
and cast off, leaving the basalis layer completely denuded at the end of men- 
struation. There are some dissenting views as to the presence of this cycle, 
but this work has been confirmed by Keller, Pankow, Geist, and Papanicolaou. 
Papanicolaou has followed the cyclic changes by the vaginal smear technique 
in twelve women and feels that he can tell the time of ovulation and diagnose 
early pregnancy with a fair degree of accuracy. When enough work has been 
done to correlate and standardize the findings, this may prove to be a very 

valuable aid in diagnosis. ..... 

In young girls before puberty the vaginal epithelium consists of an inactive 

basal layer three or four cells deep. There is no glycogen in these cells during 
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Fig. 109,— Vaginal smears during the normal menstrual cycle. (Papanicolaou stain.) 
a, (80X.) Postmens trual smear, cell Typos I and IT, Indicative of an aarly estrogen effect. 
0, (160x.) Postmenstrual smear, cell Types II and III, with on occasional Typo I. Note 
presence of leucocytes In mucous strands. This smear indicates some increasing estrogen 
effect, c, (80 X.) Preovulatlve smear, cell Types II, III, and IV, Indicative of a high level of 
estrogen, d, (lOOX.) Ovulatlve smear. Cell Types III and IV indicate nearly maximal 
estrogen effect on vaginal mucosa, e, (160X.) Postovulatlve smear. Cell Types III, IV as 
above, and Type V. indicate minimal progesterone action — the typical folding and curling of the 
cell edges. /, (lOOx*) Smear of luteal phase. Cell Types V and VI Indicate prolonged pro- 
gesterone action. The folding and curling are present even in these less cornifled cells from 
deeper vaginal layers, (80X.) Same as above. Note the extensive desquamation and aggre- 
gatlpn indicating the action of both estrogen and progesterone on the vaginal mucosa. Note also 
that leucocytes are present, h, (80x.) Premenstrual smear. Cell Types V, VI, VII and I. The 
presence of Type VII, cell debris Is typical of the premenstrual phase ; the smear is “dirty," 
the cell and nuclear outlines are Indistinct although nuclear size and granularity of cytoplasm 
indicate that these cells are frequently from deep layers of the vaginal mucosa. (Rubensteln — 
Endocnnoloffy . ) 



Pig. 110. — Types of Vaginal Epithelial Cells Found in Vaginal Smears. 


These represent only types described in the classification. Intermediate types are also 
always present but should easily be recognized as such. 

On the opposite^ the signihcance of these cell types in regard to estrogen effect and 

also in relation to the stages of the ovulation cycle, is illustrated by vaginal smears and 
described in the legends. (Rubenstein — Eridocrmology.) 
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iliis period. With the onset of puberty the tliree layers are promptly estab- 
lished, and ^lyeogeii appears iii the cells. After the menopause the vaginal 
epithelium returns to the prepuberty state with no glycogen in the cells and 
a basal layer of only two or three layers. In the newborn child some of the 
maternal estrin is still present and, as would be expected, glycogen is found in 
the vaginal epithelial cells for three or four weeks after birth. T^he mfiture 
epithelium can be produced in the prepuberty girls by theelin administration. 

The variations in the mucosa of the vagina at different ages were studied 
by Davis and Pearl, and Pig. 108, presenting these changes from birth to old 
age, is from their article. These changes in the vaginal epithelium are pre- 
sented in detail by Rubenstein, as shown in Pigs. ]09 and 110. 

Cruickshank and Sharman found that the appearance of the Doederlein's 
))acillus and an acid vaginal secretion were coincident in time with the presence 
of glycogen in the vaginal epithelium, and they believe that the production of 
the acid reaction is a defense mechanism against harmful bacteria. Early in 
pregnancy this reaction is absent, but it develops in the later months. 

Davis and Hartman summarize the similar changes found in the monkey 
as follows: 

‘^The cyclic changes in the vaginal epithelium were studied in a large 
group of female monkeys at the Carnegie Monkey Colony by means of fre- 
(pient biopsies. These rhythmic changes were coordinated with ovarian activity 
and ovulation. 

*'We found that tlie epithelium attains its greatest thickness in the mid- 
interval, consisting at this time of an active basal layer, an inactive functional 
layer, and an intra-epithelial zone of cornification interposed between these 
two, which we call Dierks^ layer. Polio wing ovulation, desquamation begins 
and proceeds by a crumbling away of the fiinctionalis, which is usually not 
completely destroyed. Mitosis begins in the basalis on the first day of men- 
struation, becoming most marked near the time of ovulation, and then gradu- 
ally subsides. 

cessation of ovarian activity, such as is seen at the menopause, or an 
abnormal ovarian activity, definitely alters these physiologic changes. 

‘‘Early in pregnancy the epithelium remains in the same state as is seen 
during ovulation, consisting of the typical three layers. 

‘'Desquamation of the functional layer continues thi-oughout pregnancy 
but is increased progressively following the middle of pregnancy. 

"At the end of pregnancy only the basalis remains and is of irregular 
thickness, in many places of only three or four cells." 

The vaginal epithelium in the human being undergoes changes similar to 
those described by Davis and Hartman in the monkey. Recently these changes 
were described in detail by Rubenstein, and the colored illustration showing 
types of cells (Fig. 110) and also Pig. 109 are from his article. 

Estrogen stimulates proliferation of the vaginal epithelium so that it be- 
comes many layers thick, and as the thickness increases the superficial cells 
are pushed farther and farther from their blood supply and hence they degen- 
erate and become cornified. At various stages of this process typical cells 
appear in. the vaginal smears, as described in the legends of the above-mentioned 

illustrntions. 
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EXTERNAL GENITALS 

The external genitals (Figs. Ill to 115), called also the vulva and the 
pudenda, include the following structures: 

Mons Veneris Vestibule 

Labia Majora Vulvovaginal Glands 

Labia Minora Hymen 

Clitoris 

The mons veneris is simply a pad of subcutaneous fat lying over the 
symphysis pubis. The triangular area which it forms is covered with hair 



Flff. 111. Fig. 112. 

Fig. 111. — External genitals of a virgin. Photograph from a cadaver. (Dickinson — 
American Textbook of Obstetrics.) 

Fig. 112.— Diagrammatic representation of the external genitals of a virgin. (Dickinson — 
American Textbook of Obstetrics.) 

after puberty. The upper margin is the base of the triangle and is often 
marked by a slight transverse crease due to bending of the abdominal wall in 
exercise. The sides are formed by the inguinal creases, which run downward 
and inward toward the pubes, making the lower pointed portion of the triangle, 
which is continuous with the labia majora. Examination of a microscopic section 
through this region shows the usual characteristics of skin, i.e,, many layers of 
squamous epithelial cells (the deepest being cubical and the most superficial 
being fiattened and horny) placed on loose connective tissue, and presenting 
hairs, sebaceous glands, and sweat glands. A little deeper there is much fat. 
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which is penetrated and held together by fibrous septa that divide it into lobules. 
There are also many elastic fibers. 

The labia majora (Fig. 113) are two cutaneous folds which extend, one on 
each side, around the vaginal opening. They are apparently continuations of 
the moiis veneris and, passing backward, end by joining the perineum. The 
external surface of each labium majus presents the ordinary characteristics of 
integument. Each labium is limited externally by the genitocrural folds and 
corresponds to that side of the scrotum in the male. The round ligament, com- 
ing through the inguinal canal of each side, terminates in the upper part of the 
labium majus of that side. Sometimes a distinct canal remains open for some 



Fig. 118. Fig. 114. 

Fig. 113.— External genitals of a marrieil woman. (Dickinson— American Textbook of 
Obstetrics.) 

Pig. 114. — Exteinal genitals of a multipara, with slight perineal laceration. (Dickinson — 
American Textbook of Obstetr^s.) 

distance along the round ligament. This is known as the canal of Nuck, and 
through it a hernia may take place into the labium, constituting a labial hernia. 
This is known also as a pudendal hernia. The hernial contents may be intestine 
or omentum or ovary or even the uterus. Occasionally the canal of Nuck is 
shut off from the peritoneal cavity, and the sac thus formed fills with fluid, 
giving rise to pudendal hydrocele or ‘‘hydrocele of the canal of Nuck.** The 
inner surface of each labium majus is smooth and of a pinkish color. It has 
largely lost one of the characteristics of integument — the hairs — only a few 
fine hairs being found here. 
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III children the labia majora are very small and the labia minora project 
between them. As puberty is approached the external labia become larj^er and 
meet in the median line. At puberty they, in common with the mons veneris, 
become covered with hair. A little later in life, particularly in married women, 
the labia minora become enlarged so much that they project forward, separating 
the labia majora. In old age the labia undergo marked diminution in size and 
prominence, the shrinking being due largely to absorption of the fat. 

]\Iicroscopic examination of a section of a labium majus shows the saim; 
structures found in the mons veneris, the only difference being that on the 
inner surface of the labium there are oidy a few hairs, and they are small. 
Thei'e are, however, many sebaceous glands. There arc also, of course, the 
arteries, veins, and other structures found in cutaneous and subcutaneous 
tissues. The connective tissue is rich in elastic fibers, and still deeper there 
is the thick deposit of fat that gives the labium its prominence. The wins 
are numerous and large, and become much distended when there is iitira- 
pelvic pressure, as in pregnancy or from a tumor. Under such circumstances, 
a wound of the labium may lead to serious and even fatal hemorrhage. \ 

The labia minora (Fig. 113), or nymphae, are two delicate mucocntancous 
folds lying between the labia majora, one on each side of the vaginal opening. 
Each labium minus apparently grows from, or is a secondary fold of, the 
upper and inner portion of the labium majus of that side. In stout women the 
nymphae are normally concealed by the labia majora. Ordinarily, particularly 
in married women, they project slightly. Frequently they ai’e somewliat en- 
larged and project half an inch or more. The enlargement is usually not 
exactly symmetrical, and in some cases it is confined to one labium. In a valin 
able article on these enlargements of the labia minora, Dickinson upholds the 
idea that whenever the enlargement is marked, it is proof of excessive irrita- 
tion of the labium. It is stated that among the Hottentots, owing to certain 
treatment practiced in childhood, the labia minora often become excessively 
developed and hang like a thick apron between the thighs. The labia minora 
begin just below the anterior junction of the labia majora as doulile folds 
which pass above and below the clitoris. The folds that join above the clitoris 
form the prepuce of the same. The laliium minus of each side then descends 
along the inner side of the labium majus and blends with labium majus about Ihc 
junction of the middle and lower third. The posterior extremities of the labia 
minora are united by a delicate fold which extends between them just Avithin the 
posterior margin of the vulvar orifice, forming the fourehette. When the labia 
are separated, the fourehette is made tense, and between iUand the hymen is 
a small depression called, from its boatlike shape, the “fossa navicularis. “ 
This delicate fourehette is, except in rare cases, torn at childbirth, and in some 
cases is obliterated even by sexual intercourse. It is best seen in the virgin. 

There has been dispute as to whether the inner surfaces of the labia minora 
are covered by integument or mucous membrane. The covering presents some 
of the characteristics of each. It is a transitional form of covering and repre- 
sents one step in the several changes which take place from the labia majora 
to the external surface of the cervix. The outer surfaces of the labia majora 
are ordinary integument. On the inner surfaces of the same structures, the 





SXTBltNAL QlfiNlTALB 


97 


hairs are much reduced in size and number. On the labia minora, the hairs 
are absent, though the sebaceous glands are still present. On the vestibule, 
only a few glands remain, and the thinning of the epithelium is more marked. 
In the vagina, all glands disappear (it being now generally held that there are 
no glands in the normal vagina) and the epithelium becomes thinner and the 
papillae less marked. Over the vaginal portion of the cervix the papillae have 
almost disappeared. So there is a gradual transition from ordinary integu- 
ment, with a thick epithelial layer, hairs, sebaceous glands, sweat glands, and 
marked papillae, to a thin epithelial layer without hairs or glands and almost 
without papillae. When the vaginal wall is turned out for a long time, as in 



Fig. 116. Fig. 117. 

Flff. 116. — Section of vulvovaginal gland showing duct and gland acini. Low power. 
(Cullen— J. A. M. A.) 

Fig. 117. — Section of vulvovaginal gland showing acini and lining cells. High power. 
Gyn. Lab. 

prolapse, and exposed to friction by the clothing, the epithelial layer becomes 
much thickened, and if the surface is kept dry, it becomes horny like the 
external integument. 

The labia minora have many small folds, giving a very uneven surface. 
Examination of a section of a labium minus shows numerous epithelial depres- 
sions, owing to the much folded surface. The bands and nests of epithelial 
cells seen in such a section are simply oblique cuts of normal folds and in- 
growths. The labia minora are very rich in blood vessels, especially veins, 
BO much so that the structure partakes of the nature of erectile tissue. They 
are also rich in lymphatics and nerves. 
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The clitoris is the analogue of the penis in the male, and is situated just 
below the anterior junction of the labia majors. It is a small erectile organ 
richly supplied with blood and nerves, and is attached to the sides of the pubic 
arch by its crura. In both the clitoris and the labia minora there are special 
nerve endings. Examination of a section of the clitoris sliows the erectile 
nature of the structure. During sexual excitement the clitoris fills with blood 
and becomes swollen and firmer. It is supposed to be the most sensitive of all 
the genital organs to sexual contact, and on this account excision of the clitoris 
(clitoridectomy) was proposed and carried out for the relief of disturbances 
depending on sexual hyperesthesia, but the results were not such as to recom- 
mend the operation, and it is now rarely practiced. 

The vestibule is an elliptical area situated between the labia minora. The 
sides are formed by the labia minora, the anterior end extends to the clitoris, 
and the posterior end is formed by the junction of the labia majora. Into thijs 



Fig. 118. Fig. 119. 

Fig. 118. — Indicating the line of division of the urethra to give the view Bhown In Pig. 119. 
(Dudley — Practice of Gynecology, Lea and Febiger.) 

Fig. 119. — ^The urethra divided so aa to show the openings of Skene’s glands. The open- 
ings are situated Just within the meatus, one on each side. (Dudley.) 

vestibule four canals open — the urethra, the vagina, and the duct of the vulvo- 
vaginal gland of each side. The urethral opening, the meatus urinarius, is 
situated just above the vaginal orifice. In the nullipara it is small and round. 
In the multipara it is larger and somewhat star-shaped, and there is often some 
pouting or projection of the urethral mucosa. This change is due to the swell- 
ing and distortion during labor, from which the parts never return absolutely 
to their former condition. The floor of the vestibule is formed of several 
layers of squamous epithelium and under this the subepithelial connective 
tissue. There are a few glands, some of which at times become enlarged. 

The hymen is a circular or crescentic fold of mucosa and submucous con- 
nective tissue, situated at the vaginal entrance and partially closing it. The 
shape of the hymen and the opening in it vary greatly in diflFerent persons, 
some forms being given uamesr The crescentic hymen and the circular hymen 





EXTERNAL GENITALS 


are the usual forms. The fimbriated hymen has a dentated or fringelike 
margin. The cribriform hymen presents a number of small holes. In certain 
cases of malformation, the hymen is absent. In other cases it is closed entirely 
(imperforate or occluded hymen). 

The hymen is usually ruptured at the first sexual intercourse. In some 
cases rupture of the hymen’' amounts to nothing more than stretching, with 
slight abrasion. In other cases there is distinct tearing, with considerable pain 
and some bleeding. In rare cases there may be persistent and even serious 
bleeding. In some cases the hymen is so rigid or tender as to prevent coitus. 
Long-continued sexual intercourse stretches the hymen until it is not at all 
prominent. Much medicolegal importance has been attached to the condition 
of the hymen, and, ordinarily, it is a decided help in determining whether or 
]iot coitus has taken place. But it is a well-established fact that an intact 
hymen is not absolute proof of virginity, neither is an apparently ruptured or 
stretched hymen absolute pi‘oof of sexual intercourse. 



FIs. 120. FIs. 121. 

B'is. 120. — This gives a clfiar idea of the size and relation of the periurethral ducts 
(Skene's glands). The floor of the urethra has been divided longitudinally, the end of the 
urethra raised and a probe introduced into each of the periurethral ducts. (Skene — Diawea 
of Women, D. Appleton-Century Company.) 

Fig. 121. — A section through the urethra showing the periurethral duct of one side, with 
ramincationa. (Skene— Diaeaaea of Women, Ik Appleton-Century Company.) 

Childbirth destroys the hymen as an intact ring. Usually after parturition 
there are only irregular tags of tissue left, the result of tearing and sloughing 
about the vaginal entrance. These irregular tags of tissue surrounding the 
vaginal orifice are known as ^^carunculae myrtif ormes, ’ ^ and result from child- 
birth only, not from sexual intercourse. Coitus does not usually destroy the 
hymen, but simply tears it slightly and stretches it. 

The vulvovaginal glands are two glands situated beside the vaginal en- 
trance, one on each side at the lower end of the lateral mass of veins called the 
vestibular bulb, as shown in Fig. 115. They correspond to Cowper's glands in 
the male, though their relations to the triangular ligament are not so clearly 
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defined, apparently varying some in different cases. They lie, as a rule, behind 
the anterior layer of the ligament, and may lie behind or in front of the pos- 
terior layer. Each gland lies very close to the lower end of the venous bulb of 
that side. The gland is a small reddish body about the size of a bean, and 
belongs to the racemose variety of glands (Figs. 116, 117). Its secretion is 
discharged through a small duct which opens just in front of the hymen, about 
the junction of the lower with the middle third of the side of the vaginal 
orifice. When the gland is normal, this opening has to be looked for i-ather 
carefully to be seen. When the gland has once become inflamed, the opening 
is easily seen, for it is larger and is usually surrounded by a small reddened 
area. The mucous secretion of the gland acts as a simple lubricant to the 
parts and is discharged during sexual excitement. When inflamed, the gland 
is felt as a hard tender mass beside the vaginal opening. 

The meatus urinarius, as well as the urethra, is lined with stratified squa-j 
mous epithelium on a basis of connective tissue rich in cells. This connective 
tissue of the meatus and the urethra presents usually many typical lymph 
nodules of microscopic size. Just within the meatus, near the posterior wall, 
are the openings of two diverticula, one on each side. They are known as 
Skene’s ducts or Skene’s glands. They are called also “periurethral ducts.’’ 
Their size and shape and location are shown in Figs. 118 to 121. They are 
important in that gonorrheal infection may extend into them and persist there 
indefinitely. Just back of the lining of the vestibule there are two masses of 
veins, one on each side of the vaginal orifice, called the bulbs of the vestibule 
(Pig. 115). The bulbi vestibuli lie just in front of the anterior layer of the 
triangular ligament. They are supposed to correspond to the corpus spongio- 
sum of the male. In wounds of this region, or in operations, if these vascular 
bulbs are injured there is troublesome bleeding. 

The BLOOD SUPPLY of the external genitals (Pig. 115) comes principally 
from the internal pudic artery, one of the terminal branches of the anterior 
trunk of the internal iliac. 

The NERVE SUPPLY (Fig. 115) comes principally from branches of the 
pudic and small sciatic nerves. In certain painful affections of the external 
genitals, the pudic nerve is sometimes divided or resected to afford relief. 

The LYMPHATICS empty into the inguinal glands. Poirier calls attention 
to the fact that the lymphatics from the clitoris extend into the deep pelvic 
glands. Consequently in carcinoma of the clitoris proper (not its prepuce), 
the glands within the pelvis are soon involved. 
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GYNECOLOGIC EXAMINATION AND DIAGNOSIS 

The physician who wishes to do accurate work in the diagnosis and treat- 
ment of diseases of women must be in possession of certain facts, as follows: 

Knowledge of the anatomy and physiology of the organs involved. 

Reliable history and examination of the patient. 

Knowledge of the organic and functional disturbances to which the parts 
are liable and of the differential diagnosis and treatment of them, along with 
coordinating knowledge which will enable understanding of the situation as a 
whole as well as of the local disturbance. 

Diagnosis is based upon the symptoms given l)y the patient and the signs 
found on examination. It should, as far as possible, be both an anatomic and 
a pathologic diagnosis — that is, it should state the structure involved and the 
character of the pathologic process. The fact that a diagnosis must eventuate 
from the history and examination requires that the diagnostic significance of 
symptoms and signs be kept in mind and utilized as the examination proceeds. 

METHOD IN DUONOSIS 

Accurate and prompt diagnosis is much facilitated by a grouping of dis- 
eases under certain prominent symptoms. This is the natural method, the one 
that is followed unconsciously. The prominent sign or symptom in the case 
brings to mind a group of diseases, and then by the consideration of other 
ascertained facts, the diagnosis is narrowed down to one or two of these. 
This differentiation should be made as one proceeds with tlie examination. 

For example, su})pose during an examination an ulcer is found on the 
external genitals. Immediately arises the question, “Is this a chancroidal or 
syphilitic or tuberculous or malignant or simple ulcer?” Endeavor to settle 
the question then and there. Recall the facts in the history bearing on the dif- 
ferential diagnosis. Notice the characteristics of the lesion. Is there lymphatic 
involvement and, if so, of what type? Are there in other parts of the body 
evidences of syphilis or tuberculosis? 

Each important sign must be thus critically considered, and the habit of 
doing so should be cultivated. In a few cases the diagnosis is apparent from a 
few prominent facts, but in most eases, particularly in deepseated and serious 
diseases, the diagnosis must be established by a critical analysis of the mass 
of information obtained in the history and examination. It is this critical 
analysis, this testing and elimination of diseases that do not stand the test, 
that makes the difference between the careful diagnosis and the snap diagnosis, 
between a reliable diagnostician and an unreliable one. 

This effective application of the signs to the diagnosis should, as far as 
practicable, be made promptly and rapidly, as they are encountered in the 
examiiiation. Though in a systematic history and examination all the important 
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facts are supposed to be obtained, yet if the application of the symptoms to the 
diagnosis is made as one proceeds, certain points of particular importance in 
the diagnosis in that case will be given the special attention which they require. 
Hence the importance of having in mind for immediate use, the diagnostic 
significance of the common signs encountered. 

Consider Extragenital Conditions 

Disturbing symptoms in the lower abdomen or back do not necessarily 
mean genital disease. The trouble may be in some other structure in that 
vicinity or elsewhere. In this connection we must consider the following 
structures : 

Digestive System — Gastroenteritis, Appendicitis, Cecal Tuberculosis 
or Tumor, Colitis, Diverticulitis, Proctitis, Hemorrhoids, Tumor 
of Rectum or Colon. 

Urinary System — Urethritis, Cystitis, Bladder Stone or Tumor, Pyeli- 
tis, Ureteral Stone or Stricture, Kidney Stone or Tumor. 

Skeletal System — Arthritis of Sacroiliac, Sacrococcygeal, Lumbar or 
Lumbosacral Joints, Vertebral Tuberculosis or Tumor or Injury, 
Postural Backache or Occupational Strain. 

Nervous System — Tabetic Crises, Transverse Myelitis, Neuritis and 
Neuralgia, Hysteria and Other Forms of Psychic Pain. 

It is not necessary to go into detail regarding the above conditions; to 
name them is sufficient to call attention to them for differential diagnosis. 
Most of the serious mistakes in diagnosis come not from ignorance of the 
symptoms of various diseases but from the fact that the missed disease was 
simply not thought of when deciding on the cause of the patient's symptoms. 


Grouping of Pelvic Symptoms 

Having concluded from the brief preliminary questioning that the trouble 
is probably in the genital tract, the next step is to determine to what general 
group of pelvic disturbances this belongs. It is interesting to note that in 
nearly all cases of a distinct lesion the symptoms presented fall easily into 
one of two groups. One of these may be designated as the ^‘inflammatory 
symptom-complex” and the other as the “new growth” set of symptoms. 


Inflammatory Symptom -Complex 


SYMPTOMS 
Acute onset 
Sharp pain 

Tenderness on examination 

Remissions 

Recurring attacks 


LESIONS 
Inflammation 
Tubal pregnancy — 
Endometriosis 

Tumor with twisted pedicle or 
complicating inflammation 


New Growth Symptom -Complex 


SYMPTOMS 

Gradual onset 
Pressure or dragging 
Not tender 
ContinuouB 
Gradual increase 


LESIONS 

Uterine tumor 
Ovarian tumor 

Prolapse or other displacement 
of the uterus 
Relaxation of pelvic floor 
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In complicated cases there may, of course, be a combination of conditions 
with consequent mixture of symptoms, but uncomplicated lesions usually drop 
readily into one or the other of these two symptomatic classes. 

There are, however, gynecologic patients without any lesion. They con- 
stitute a third class — the '^functionary group. The symptoms may simulate 
those of either class of lesions or they may be a mixture. The diagnosis of 
functional disturbance is made by elimination of a definite lesion through satis- 
factory examination. The "functional group includes endocrine, vitamin, and 
nutritional disorders, allergic manifestations, postural or occupational strain 
or congestion, and neurologic and psychic disturbances. The pelvic s 3 uiiptoms 
from any one of these disorders may be very real and distressing and require 
careful discriminating active treatment. This fact should be kept in mind by 
those physicians who, as a writer has well remarked, "When they cannot discover 
something with the microscope or the stethoscope or a test tube or the x-rays, 
in a patient who is obviously ill, have the unspeakable gall to tell the suffering 
one that ‘there is nothing the matter. ’ 

Pitfalls in Diagnosis 

Before taking up the details of gynecologic examination and diagnosis, it 
is well to call attention to some of the pitfalls which the practitioner will en- 
counter. Forewarning may put him on the alert and diminish the number of 
bitter surprises which come with experience. If gynecologic diseases always 
followed a typical course and the patient always picked out from her subjec- 
tive disturbances the identifying ensemble of symptoms, gynecologic diagnosis 
would be easy work in which the tyro could proceed confidently and safely, 
and the experienced gynecologist would have to look elsewhere for the difiS- 
cult problems and unexpected findings which give spice and interest and 
development to life. But there is no necessity of going elsewhere for difficult 
problems or stimulating surprises. Gynecologic diagnosis furnishes plenty and 
to spare, as every gynecologist can testify. It has been said that "The abdo- 
men is the greatest surprise-box ever opened," and the pelvic portion of it is 
not the least disconcerting. 

The particular diagnostic difficulties pertaining to each disease will be 
considered in the chapter treating of that disease, but it may be helpful to 
call attention here to certain difficulties having a general bearing. Keeping 
these in mind constitutes a part of that diagnostic alertness or eternal vigilance 
which must be exercised in working safely through the maze of diseases and 
their combinations and associated conditions. 

Errors About a Pelvic Mass.— A common error is to interpret a mass as 
something which it is not. The nature of a pelvic mass must be determined 
indirectly. We cannot see it or touch it directly, except through the danger 
of peritoneal invasion. There are no sounds which identify it (except in late 
pregnancy or aneurysm). Our palpation of it must be through intervening 
tissues which may obscure its outlines or give a false impression as to its size 
and consistency. Attempts to overcome these difficulties have aided some, 
but they have not removed the necessity for trained palpation nor for gray- 
matter activity on the possible ipterpretntions of what ip felt. Th^ "e^ucat^4 



104 


GYNECOLOGIC EXAMINATION AND DIAGNOSIS 


touch'' is acquired laboriously through multiplied trial and interpretation and 
revealing demonstration at operation or autopsy, so it is well to start the 
process early. 

The apparent size of a mass under vagino-abdominal palpation depends 
a good deal on the thickness and consistency and tension of the intervening 
tissues, particularly the abdominal wall as indicated in Figs. 122 to 124. The 
apparent consistency may be misleading on account of the intervening tissues 
or on account of failure to palpate completely. The apparent tenderness of the 
uterus or otlier pelvic mass must be interpreted with caution. For example, 



Fig. 122. Fig. 123. Fig. 124. 

Flga. 122 to 124. — Error in estimating size of uterus may be caused by thick abdominal wall, 
particularly when wall is very thick, as in Fig. 124. 



Fig. 12B. Fig. 126. Fig. 127. 

Figs. 12B to 127. — Various cul-de-sac conditions which may cause pain when cervix is 
pressed on. Fig. 125. — Ovary under retrodlsplaced uterus. Fig, 126. — Inflammatory mass. 
Fig. 127. — Tube, enlarged by inflammation and prolapsed. _ 

when pressure on the cervix causes pain do not jump to the conclusion that 
the cervix is tender. Consider other conditions which may cause pain when 
the cervix is moved or pressed on, such as those shown in Figs. 125 to 130. 
Again, tenderness may be due also to neuritis in the area. Remember also that 
pain is a subjective symptom which may be a referred psychic phenomenon or 
possibly a deliberate attempt to deceive. 

Errors About th6 History, — The information obtained from the patient 
occupies a large place in the diagnosis in most cases, and in some cases certain 
items are of decisive importance. The history, however, is largely a subjective 
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matter, the ‘‘facts’^ as stated being the patient’s interpreta)tion of recalled 
sensations which often were, even at the time, not clearly defined in content 
or origin. In addition, there are the suggestive and other psychic factors to 
be considered. Occasionally also there is attempt at deception, the patient 
endeavoring to build up a claim for damages for some alleged accident or 
pretending acquired disease as a cause for divorce or hoping for abortion from 
some instrumental examination or treatment. 

Errors About Tests. — When by the history and pelvic examination the 
diagnosis has been narrowed down to two or three conditions, decisive differ- 
ential diagnostic information may often be furnished by one of the various 
special tests. An important point to keep in mind, however, is that in many 
instances the diagnostic significance of the result of a laboratory test depends 
on the associated clinical findings. The test simply furnishes one item of infor- 
mation, and for use in clinical diagnosis this test-item must be correlated with 
the items obtained from the history and the examination. Even the test-item 
itself (the pathologist’s interpretation of what he sees) may need to be varied 



Figs. 128 to 130. — Other conditions cavislng pain when cervix is pressed on. Fl(?. 128. — Para- 
metriti.s. Flff. 129, — Cystitis, Fig-. 1.30. — Uterine inflammation or cancer. 

with the clinical findings. Consequently, helpful coordination between the 
clinician and pathologist is necessary to avoid serious mistakes on each side. 
Facts and Assumptions. — Owing to the hiatuses in our knowledge of deep- 
seated conditions in a patient even after a careful examination, some assump- 
tions are usually necessary in making a diagnosis. For example, in palpating 
a pelvic mass there are some portions the outlines of Avhich can be clearly felt 
and other portions the outlines of which cannot be felt. To complete the diag- 
nosis we assume a certain approximate outline in the nonpalpable area, en- 
deavoring to avoid error by careful interpretation of all the findings. The 
outline of the palpable portion represents a fact while the outline of the non- 
palpable portion represents an assumption. Unless constantly on guard we 
are likely to overlook the relative dependability of the two in working toward 
a conclusion. It is so easy to allow the probable to slip into the positive class, 
to be used later as a positive factor in deciding between diagnostic possi- 
bilities, that this process not infrequently leads to a wide error in diagnosis. 
The reason for the error becomes apparent as one traces back from the 
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operation-findings through the ways in which the erroneous diagnosis was 
reached, but it is better to recognize the pitfall before the fall-in. 

Ignoring Unaccounted-for Symptoms.— Unaccounted-for symptoms and ex- 
amination findings are danger signals one must learn to heed. The symptom 
or examination sign which will not fit into the otherwise satisfying diagnosis 
is an irritating nuisance to the careless diagnostician but a stimulating ques- 
tion mark to the careful one. An unaccounted-for symptom indicates that 
there is something still unknown about the case, and as long as its cause re- 
mains unknown it throws doubt on the correctness or completeness of the 
diagnosis. "A word to the wise is sufficient.’" 

HISTORY 

A few preliminary questions as to the principal complaint will put the 
patient at ease and indicate the general type of disturbance. The systematic 
record is then begun, and care should be taken to cover the important items 
under the following headings. 


History Record 

Social Items — Name, address, age, married, occupation. 

Previous Health — General health, abdominal inflammation, nervous disturbances, oper- 
ation, etc. 

Pregnancies — Conflnements, miscarriages, sterility. 

Menstrual History — ^Beginning, regularity, duration, amount, pain, last two menstruations. 
Beginning of Present Trouble — When, how, cause. 

Principal Symptoms — Character, time of onset, duration of each. 

Disability — Confinement to bed, interference with work, etc. 

Complications — Character, onset, duration. 

Family History — In special cases, nervous disturbauce, tuberculosis, etc. 

Previous Treatment — Different kinds, results. 

Summary of chief symptoms demanding relief. 


It is well to put down the facts not strictly medical when beginning the 
written record, for if postponed some of them are liable to be overlooked 
altogether. Record accurately the patient’s name, address, age, whether mar- 
ried or single; and if single, the occupation; if married, how long. If she has 
been married more than once, or if a widow, or if living apart from her hus- 
band, she will probably mention the fact and also any correlated facts bearing 
on the present disturbance. For business reasons, it is advisable to note other 
items of information — for example, the husband’s occupation and -business 
address. 

After completing the history and before beginning the examination, fix in 
mind the chief symptoms for which the patient seeks relief. Keep these in mind 
while making the examination and endeavor to find the lesion or condition 
that causes each of them. These symptoms serve to indicate the directions for 
special investigation. The diagnosis should be made, to a considerable extent, 
as the examination progresses. Before finishing the examination, you should 
have formed an opinion as to whether or not you have found the cause or 
causes of the symptoms which brought the patient to you. 
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Keep a Record 

A short record, giving in a systematic way the principal facts of a case, 
may be made quickly and more than repays for the time consumed. And the 
principal advantage is not the permanent record it gives for reference after 
some years, though that is important, especially to the teacher, but the fact 
that it systematizes and steadies and improves the physician’s work day by 
day. Such an account of the case in black and white, referred to frequently 
as the patient returns for treatment, is a constant stimulus to accurate diag- 
nosis and a constant help in the treatment, particularly if the case is a long- 
continued one. Again, in court a physician is supposed to have some record 
of his work. You may at any time be called upon to testify as to the exact find- 
ings in the case of some patient whom you saw several years before. 

Is a Pelvic Examination Required? 

After obtaining the information the patient can give concerning her illness, 
the next step is to make the physical examination, provided there are symp- 
toms indicating that such examination is needed. 

In the case of a virgin, pelvic examination is rarely indicated until after 
medication has been tried and failed to give relief. Occasionally, however, a 
young woman will present such symptoms that local examination at once is 
advisable to exclude tumor or other serious lesion. In such case, abdominal 
examination, inspection of external genitals to exclude inflammation or im- 
perforate hymen, and rectoabdominal palpation will usually give suflBcient 
information to exclude serious pelvic disease. 

If conditions still remain doubtful and a small hymen precludes digital 
palpation, examination under anesthesia may be required. In a bleeding case, 
curettage may be needed, at once or after trial of medication, and the vaginal 
examination may be postponed till then, thus sparing the girl an ordeal and 
also obtaining much more information. 

On the other hand, in the case of a married woman, if decided pelvic symp- 
toms are present, an examination should, as a rule, be made at once, particularly 
if there has been previous treatment without satisfactory result. 

If the patient is menstruating, the examination is of course postponed, 
unless there is urgency. A nonmenstrual bloody discharge is not a contraindi- 
cation to examination, but rather an additional indication for it. 

If the patient is extremely anxious to avoid the examination, treatment 
without it may be tried for a while in a suitable case, even though immediate 
examination seems decidedly preferable. But the physician should be cautious 
of assuming responsibility for the treatment of alleged conditions which he 
has not been allowed to investigate. 

PHYSICAL EXAMINATION 

Physical examination consists of the general and the local examination. 
The general examinatloii should be pursued far enough to give a reliable idea 
of the general physical condition, to show any serious disturbance, and to 
indicate whether the patient's disability is probably due to pelvic disease or 
to some extrapelvic trouble. 
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III the local examination an investigation is made of the genital tract and 
adjacent structures. The steps in the local examination and the order of their 
employment which the authors find most convenient when the patient can be 
placed on a table are given in the following outline, it is in this order also 
that the various methods are taken up for detailed consideration. 

When the patient is sick in bed at home, the order of examination is more 
frequently abdominal, vaginal, vaginoabdominal, and rccloabdominak Inspec- 
tion of the external genitals and the speculum examination are usually not 
required in such a case, but of course should be employed if they will furnish 
needed information. 

Regular Steps 

In the Local Examination 

Abdominal Examination. 

Inspection of External Genitals. 

Vaginal Examination (Digital). 

Vaginoabdominal Examination (Bimanual). 

Speculum Examination and taking specimens of l)is(*.harge. 

lieetoabdoniinal Palpation. 

Locfilization of Backache. 

In the case you arc considering, the regular examination and history may 
furnish all the information needed for diagnosis and treatment, so that after 
making the examination you are in a position to proceed at once with the 
therapeutic directions. On the other hand, there may still be questions to be 
answered to enable satisfactory diagnosis and effective treatment. 

Most of the serious mistakes in diagnosis are not due to ignorance but to 
oversight of the possibilities in the ease. Hence it is well to present the pos- 
sibilities in a suggestive outline Avhich can be taken in at a glance. This out- 
line will serve as a memorandum of the various examination measures which 
may be helpful in special gynecologic and associated conditions. 

Special Examinations 

Colpo.scopic Magnification of Cervix Lesions. 

Chemical (Iodine) Test of Cervix Covering. 

Determination of pll of Vaginal Contents. 

Endometrial Biopsy. 

Gas Test for Tube Patency. 

X-Ray Examiiuitions. 

With opaque material for location of tubal occlusions and outlining tubal 
and endometrial cavities. 

For fetal bone shadows, calcified .structures (dermoid, myoma), possible 
foreign body. 

For lesions of intestinal tract (appendicitis, intestinal growth or stenosis) 
or of the urinary tract (prolapsed kidney, stone, hydronephrosis, 
ureteral lesions). 

For arthritis, metastatic growths, or other lesions of pelvic bones and 
lower spine. 

Of skull for sella turcica deformity in pituitary endocrine disturbances 
and for internal exostosis in severe menstrual headaches. 
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Pelvic Palpation under Anesthesia (vaginoabdominal, rectoabdoihinal). 
Aspiration of Fluid. 

Intra-Abdominal Inspection (through endoscope, through incision). 

Endocrine Investigations. 

Pregnancy Tests. 

Extragenital Examinations (which may be required in certain gynecologic 
patients, for differential diagnosis or in preparation for operative 
treatment). 

Cardiovascular (heart sounds, pulse, blood pressure, electrocardiogram). 
Urinary tract (cystitis, pyelitis, ureteral stone or stricture). 

Intestinal (appendicitis, colitis, diverticulitis, stenosis, growth). 

Orthopedic (sacroiliac or spinal arthritis, metastasis, postural strain). 
Neurologic (neuritis or neuralgia, tabetic pains, spinal growth or deform- 
ity, psychoses). 

Blood (leiicocytosis, agranulocytosis, leucemia, anemia, N.P.N., clotting 
time, sedimentation time, sugar index, other cellular and serum 
conditions). 

Nutrition and Vitamins (weight variations, digestion, stamina, vitamin 
deficiencies). 

Endocrine (thyroid, ovarian, pituitary, adrenal). 

Allergy (foods, medicines, underwear, powders, other contact substances). 

In Fever of undetermined origin or other Obscure Conditions, the various 
infectious diseases mu.st be considered, including gonorrhea, tuberculosis, syph- 
ilis, brucellosis, chancroid, granuloma inguinale, lymphogranuloma, as well as 
infections with streptococci or staphylococci or anaerobic bacteria. 

Various Rarer diseases may produce ijuzzling pelvic lesions, such as actino- 
mycosis and echinococcus di.sease. Even inert particles may work into the 
tissues and give rise to ob.scure lesions (inclusion granulomas), such as the 
granulomas from inclusion of lycopodium powder grains on gloves in abdom- 
inal operation or on rectal suppositories used for rectal distress. 

ABDOMINAL EXAMINATION 

Have the patient lie near the edge of the bed or table, in a comfortable 
position, with the head slightly raised on a pillow and the knees drawn up 
.sufficiently to relax the abdominal muscles. 

The abdomen is subjected to : 

Inspection — Contour, Color, Eruption, Striae, Scars. 

Palpation — Tension, Tenderness, Mass, Fluctuation, Fluid Wave, Fat 
Wave, Fetal Movement, Uterine Contraction, Friction Rub. 
Percussion — Area of Dullness. 

Auscultation — Fetal Heart Sounds, Vascular Murmur. 

Mensuration — For accurate comparison. 
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lu the local examination an investigation is made of the genital tract and 
adjacent structures. The steps in the local examination and the order of their 
employment which the authors find most convenient ’when the patient can be 
placed on a table are given in the following outline. It is in this order also 
that the various methods are taken up for detailed consideration. 

When the patient is sick in bed at home, the order of examination is more 
frequently abdominal, vaginal, vaginoabdominal, and rectoabdominal. Inspec- 
tion of the external genitals and the speculum examination are usually not 
required in such a case, but of course should be emi)loycd if they will furnish 
needed information. 

Regular Steps 

In the Local Examination 

A bdornii lal Exam ination. 

Inspection of External Genitals. 

Vaginal Examination (Digital). 

Vaginoabdominal Examination (Bimanual). 

Speculum Examination and taking specimens of Discharge. 

Heel oabdominal Palpation. 

Localization of Backache. 

In the case you are considering, the regular examination and history may 
furnish all Ihe information needed for diagnosis and treatment, so that after 
making the cxamiiiafion you are in a position to proceed at once with the 
therapeutic directions. On the other hand, there may still be questions to be 
answered to enable satisfactory diagnosis and effective treatment. 

Most of the serious mistakes in diagnosis are not due to ignorance but to 
oversight of the possibilities in the case. Hence it is well to present the pos- 
sibilities in a suggestive outline which can be taken in at a glance. This out- 
line will serve as a momoianduin of the various examination measures which 
may be helpful in special gynecologic and associated conditions. 

Special Examinations 

Colposcoi)ic Magnification of Cervix Lesions. 

Chemical (Iodine) Test of Cervix Covering. 

Determination of pH of Vaginal Contents. 

Endometrial Biopsy. 

Gas Test for Tube Patency. 

X-ltay Examinations. 

With opaque material for location of tubal occlusions and outlining tubal 
and endometrial cavities. 

For fetal bone shadows, calcified structures (dermoid, myoma), possible 
foreign body. 

For lesions of intestinal tract (appendicitis, intestinal growth or stenosis) 
or of the urinary tract (prolapsed kidney, stone, hydronephrosis, 
ureteral lesions). 

For arthritis, metastatic growths, or other lesions of pelvic bones and 
lower spine. 

Of skull for sella turcica deformity in pituitary endocrine disturbances 
and for internal exostosis in severe menstrual headaches. 
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Pelvic Palpation under Anesthesia (vaginoabdominal, rectoabdominal). 
Aspiration of Fluid. 

Intra-Abdominal Inspection (through endoscope, through incision). 

Endocrine Investigations. 

Pregnancy Tests. 

Extragenital Examinations (which may be required in certain gynecologic 
patients, for differential diagnosis or in preparation for operative 
treatment). 

Cardiovascular (heart sounds, pulse, blood pressure, electrocardiogram). 
Urinary tract (cystitis, pyelitis, ureteral stone or stricture). 

Intestinal (appendicitis, colitis, diverticulitis, stenosis, growth). 

Orthopedic (sacroiliac or spinal arthritis, metastasis, postural strain). 
Neurologic (neuritis or neuralgia, tabetic pains, spinal growth or deform- 
ity, psychoses). 

Blood (leucocytosis, agranulocytosis, leucemia, anemia, N.P.N., clotting 
time, sedimentation time, sugar index, other cellular and serum 
conditions). 

Nutrition and Vitamins (weight variations, digestion, stamina, vitamin 
deficiencies). 

Endocrine (thyroid, ovarian, pituitary, adrenal). 

Allergy (foods, medicines, underwear, powders, other contact substances). 

In Fever of undetermined origin or other Obscure Conditions, the various 
infectious diseases must be considered, including gonorrhea, tuberculosis, syph- 
ilis, brucellosis, chancroid, granuloma inguinale, lymphogranuloma, as well as 
infections with streptococci or staphylococci or anaerobic bacteria. 

Various Rarer diseases may produce puz/Jifig pelvic lesions, such as actino- 
mycosis and echinococcus disease. Even inert particles may work into the 
tissues and give rise to obscure lesions (inclusion granulomas), such as the 
granulomas from inclusion of lycopodium powder grains on gloves in abdom- 
inal operation or on rectal suppositories used for rectal distress. 

ABDOMINAL EXAMINATION 

Have the patient lie near the edge of the bed or table, in a comfortable 
position, with the head slightly raised on a pillow and the knees drawn up 
sufficiently to relax the abdominal muscles. 

The abdomen is subjected to : 

Inspection-Contour, Color, Eruption, Striae, Scars. 

Palpation — Tension, Tenderness, Mass, Fluctuation, Fluid ^Vavc, Fat 
Wave, Fetal Movement, Uterine Contraction, Friction Rub. 
Percussion — Area of Dullness. 

Auscultation — Fetal Heart Sounds, Vascular Murmur. 

Mensuration — ^For accurate comparison. 
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INSPECTION OF ABDOMEN 

Contour 

Also Movement, Color, Eruption, Striae, Scars 

The principal thing to determine by inspection is contour. Determine also 
the other items mentioned — movement of wall, color, eruption, striae, scars — 
but usually they are of secondary importance. As to contour, there may exist 
one of several conditions, as follows : 

The smooth, moderately full contour of the normal abdomen. 

The flat, sunken abdomen of wasting disease, with empty intestines. 

A swollen, prominent abdomen. 

Fig. 131 shows normal contour, as the patient is prepared for abdominal ex- 
amination. In the enlarged abdomen the contour or simple outline may give 
some idea of the cause of the enlargement. In Figs. 132 to 135 the contours 
of moderate ascites, marked ascites, cystic tumor, and solid tumor are shown 
and contrasted. 

PROMINENCE OF THE ABDOMEN 

Decided prominence of the abdomen is due to many different affections — 
so many that it is difficult to remember them in an ordinary list. They are 
easily remembered, however, when grouped according to location. Ilius con- 
veniently arranged, they form five groups, as follows : 

A. Some Affection of the Abdominal Wall. 

B. Something in Intestines. 

C. Something in Peritoneal Cavity. 

D. Some Enlarged Organ. 

^ E. Tumor from Pelvis or Abdomen. 

A. Abdominal Prominence From Some Affection of Wall 

Obesity (Pig. 136). — There is evidence of fat deposit in other parts of the 
body. The abdominal wall may be picked up as a thick roll, and the fingers 
made almost to meet beneath (Pigs. 137, 138, 139), showing that most of the 
prominence is due to the thickness of the wall. There is no distinct localized 
mass, like a tumor in the wall. 

Percussion gives resonance all over the abdomen. Sometimes a distinct 
*‘fat wave^' may be obtained, but it may be distinguished from a fluid wave^’ 
by the expedient shown in Pig. 173, and also by percussion. In some eases, 
when the patient stands, a distinct roll of fat drops below the general abdom- 
inal contour, as shown in Fig. 140. Prominence from obesity has been mistaken 
for ovarian tumor, and also for pregnancy (Fig. 141). 

Tumor of Wall. — There is a distinct mass, which is superficial and moves 
with the wall and is apparently inseparably connected with it. The mass may 
be picked up and the fingers approximated beneath it. There is no apparent 
connection with any intra-abdominal organ. There is dullness on light per- 
cussion, but resonance on deep percussion. Pig. 142 shows a tumor of the 
abdominal wall. 
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FIk- 1S4> — Contour of abdomen In cyatlc tumor. Fic, 1I6, — Contour of abdomen In solid tumor 
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Inflammatory Mass in Wall, — Same as tumor with evidences of inflamma- 
tion added — ^pain, tenderness, fever and, in some cases, redness and fluctuation. 

Some years ago the senior author witnessedi as a visitor, an operation upon a sup- 
posed strangulated ventral hernia. The patient gave a history of a long-standing swelling 
some distance to the left of the umbilicus. This suddenly enlarged and became painful, the 
enlargement being accompanied by abdominal pain, vomiting, constipation, and evidences 
of inflammation in the mass. The patient was brought before a medical class for operation. 
As the hernial site was evidently infected, it was decided to open the abdomen elsewhere 
and deal with the intestine through the clean opening. Accordingly the peritoneal cavity 
was opened by a median incision. Exploration showed that the peritoneal surface of the 
abdominal wall on the affected side was perfectly normal. There was no hernia. The trouble 
was an abscess of the abdominal wall, probably resulting from the suppuration of a tumor. 
A large operative opening into the peritoneal cavity in such close proximity to an abscess 
made a very uncomfortable state of affairs for the surgeon, particularly as the abscess was 
so large and so near the surface that it was thought necessary to open it at once. It was 
opened as far as possible from the median incision. 



Fig. 136. — Obesity. The most prominent feature In this case Is the marked obesity. 


Ventral Hernia, — There is a distinct localized protrusion, which is most 
pronounced when standing or sitting, and diminishes when the patient lies 
down. Coughing makes the mass prominent and gives a distinct impulse to it. 
The mass is resonant on percussion, when containing intestine, and is partially 
or wholly reducible. When the mass is reduced, the margin of the opening may 
be felt. Figs. 143 and 144 show an umbilical hernia. When strangulated and so 
inflamed as to prevent satisfactory palpation, a ventral hernia may give much 
trouble in diagnosis, particularly if it contains only omentum. 

Relaxation of Wall. — There is general protrusion of the walFwhen sitting 
or standing (Fig. 145), which largely disappears when patient lies down (Fig. 
146), unless tympanites is pronounced. On palpation the walls are lax and no 
abnormal mass is felt. The abdomen is everywhere resonant on percussion. 
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Separation of Becti Muscles. — The recti muscles are ordinarily held firmly 
together by the junction of the sheath of one side with that of the other side, 
forming a strong fibrous septum in the median line. In some cases of abdom- 
inal distention from pregnancy or a tumor, the tissue between the recti muscles 
is greatly stretched laterally and remains so. This gives a wide, weak place 
between the recti muscles in which the tissues are lax and thin (Pig. 147). 
When the patient raises her head and shoulders from the pillow, or otherwise 
makes strong intra-abdominal pressure, there is bulging of this weak portion 
of the wall between the recti (Fig. 148). In such a case, the hand may be sunk 
deeply into the abdomen between the separated recti muscles (Pig. 149). 



Fig. 137. Fig. 138. 


Fig. 137. — Testing the thlckneas of the abdominal wall. First step. 

Fig. 138. — Testing the thickness of the abdominal wall. Second step. The Angers carried 
beneath the wall. 

B. Abdominal Prominence From Something^ in Intestines 

Chis (tympanites). — Gas may cause marked prominence when associated 
with relaxation of the abdominal wall. There is no distinct mass felt on pal- 
pation. Percussion shows hyperresonance over the entire abdomen. There are 
usually symptoms indicating gastric or intestinal indigestion. Tympanites is 
frequently associated with enteroptosis. Fig. 150 shows tympanites which the 
patient mistook for pregnancy. 

Fecal Impaction. — Fecal impaction may cause localized prominence in any 
part of the abdomen, but- it is usually situated along the course of the colon. 
The diagnosis depends largely on the exclusion of other causes of enlarge- 
ment, the history of constipation, and the effect of treatment directed toward 
clearing out the intestinal tract. Have the patient take a purgative until free 
bowel movements are secured, then a large enema and then return for another 
examination. 
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C. Abdominal Prominence From Something in the Peritoneal Cavity 

General Ascites. — General ascites may be slight (Fig. 151) or marked 
(Fig. 152). In ascites, i.e., free fluid in the peritoneal cavity, the abdomen is 
inclined to spread out at the sides and flatten at the top. There is usually a 



A. B. 

Fig. 189. — Testing thlckne.ss of abdominal wall. A, First step. B, Second step. Fingers car- 
ried beneath the wall. 



Fig. 140. Fig. 141. 


,1 — Obesity. Patient standing. Same patient as shown in Fig, 186, Notice the thick 

roll of subcutaneous fat that drops down below the general contour of the abdomen. 

Fig. 141.— Obesity, mistaken for pregnancy by patient. (Williams— ObsfefHcs.) 


distinct fluid wave, obtained as explained in Fig. 172. When the patient is 
turned on the side or when she sits or stands, the area of dullness changes, 
because the fluid seeks the lowest part of the peritoneal cavity (Figs. 175 to 
179). Another diagnostic point is that in some cases where there is free fluid 
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in the peritoneal cavity, when the patient stands there may be decided pro^ 
trusion of the umbilicus, which protrusion disappears when the patient is in 
the recumbent posture* 



FJir. 142. Fiff. 143. 


Fig. 142. — A tumor of the abdominal waJl. (Montgomery — Practical Gynecology, The 
Blakieton Company.) 

Pig. 143. — A small umbilical hernia, with a relaxed abdominal wall. (Hirst — Diseases of 
Women, W, B. Saunders Company.) 



A. B, 

Fig. 144.— Ventral hernia. A, Patient recumbent B, Patient standing. 


Encysted Fluid (pus or serum or blood). — A distinctly limited collection 
of fluid, walled off or encysted, may be present in peritoneal tuberculosis and 
also in abscess from salpingitis or appendicitis. There may be considerable 




Fig. 145. Fig. 146. 

Figs. 145 and 146. — A patient with relaxed abdominal wall. Contrasting the abdominal prom 
Inence when standing with the abdominal contour when lying down. 



147 . un. 


the abdominal wall where there is separation of the recti 
B. Saunders on her back. (Webster— Bteaoses of Women, W. 

marked separation of the recti muscles. The illustration shows the 
the separated recti as the head and chest are raised from the table, the 
abdominal muscles being thus made to contract. ( V^ebster— ^.Oieeasss of "Wotnenmy 
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Fig. 149. — Patient with marked aeparation of the recti. The photograph from which this 
illustration was made waa taken as the upper part of the body was being raised from the table. 
The physician's fist Is burled in the gap between the muscles, which are contracting. In this case 
there was pronounced pendulous abdomen. As the patient lay relaxed on her back, the distance 
between the muscles at the level of the umbilicus measured five and one-half Inches. (Webster — 
Diseases of Women.) 



Fig. 160.— Tympanites, mistaken for pregnancy by the patient The small figure In the 
upper corner shows the internal condition as determined by the olmanual examination, the uterus 
being of normal size. (Edgar — PraeHoe of Obstetrics, The Blaklston Company.) 
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solid exudate associated with the swelling, and also other evidences of inflam- 
mation, either septic or tuberculous. The diagnosis between the two forms 
of inflammation may usually be readily made from the history and the accom- 
panying symptoms. Extrauterine pregnancy, like the inflammatory processes 



Fig. 151.- — Ascites. A moderate amount of fluid In a relaxed abdomen. Notice how the abdomen 
spreads out at the sides, (Kelly — Ojicrative Ovn*^cnlopy, P Appleton-Centiiry Company.) 



Fig. 152. — Marked ascites. Notice the gentle slope at the lower and upper portions of the 
abdomen. In the case of a tumor the rise Is usually much more abrupt. (Kelly — Operative 
Oyneoology,) 


just mentioned, may present the evidences of encysted fluid. For the points 
in differential diagnosis, between extrauterine pregnancy and ordinary pelvic 
inflammation, see Chapter XI. 

Pseudooyst of the Lesser Omentum, — ^Following injuries or disease of the 
pancreas, there may be a collection of fluid in the lesser peritoneal cavity, 
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causing prominence of the abdomen and evidence of encysted i^uid. The diag- 
nosis is usually made during the progress of the operation. In all these eases 
of encysted fluid or solid exudate, there is dullness over that portion of the 
mass lying against the abdominal wall and resonance elsewhere. 



FlS. 154. 


Fig. 165. 


XT abdomen in a case ot diatended bladder. The patient ie In labor. 

Notice how well the bladder prominence stands out from the general abdominal promlnen^d^ 
to the pregnant uterus. (Norris— A fneriooH Tefftboob of Obsfetrikis*) 

Ki ^*'® ^ woman who died from rupture of a distended 

bladder. The ftause of toe retenUon of urine was a^ retroverted uterus four months preroiMt! 
(Norris— A raerioofi Towtbcok of Obstsfrios, froin Atoh, /• ChnUlk*) 
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Flf. 167. — Bladder emptied, showing ohange In contour. 
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D. Abdominal Frominenoe From Bonte Enlarged Organ 

Uterus Pregnant (Fig. 153). — There is dullness over the mass and reso- 
nance at the sides. There is no change of outline of dullness on change of 
position of patient. There are also the various signs of pregnancy, including 
the fetal heart sounds if the pregnancy is far enough advanced. 



Fig. 158. — Contour of the abdomen in a case of large cystic tumor (parovarian). Notice 
the abrupt rise of the abdominal wall at both the lower and upper portions. (Kelly— Opsrot! vs 
Q-yneoology, ) 



Fig. 159. — Contour of the abdomen in a case of large solid tumor (uterine myoma), ^e 
irregularity, so common in solid tumors, is well marked* (Kelly — Operative Gimecolopy, B, Ap- 
pleton-Century Company. ) 


Bladder Distended With Uxine. — The retention of urine to such an extent 
that the distended bladder produces a distinct prominence of the abdomen 
happens occasionally in labor (Fig. 154), in pregnancy with retrodisplacement 
(Fig. 155), in pelvic tumors compressing the urethra and in certaiti nervous 
affections. There is dullness over the mass with resonance at the sides. In one 
of our cases, examination showed a large cystic mass, presumably an ovarian 
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cyst with a solid portion deep in the pelvis. In trying to determine the degree 
of mobility of this deep portion it was pressed on in various directions, and 
when it was pressed back urine shot out of the urethra. The cystic tumor was 
distended bladder, holding 2,500 c.c. of urine. Fig. J56 is a photograph of the 
abdomen with the bladder full and Fig. 157 with it empty. 

Spleen Enlarged from ehrouic malaria, leucemia, or other cause. 

Liver Enlarged from malignant disease, hypertrophic cirrhosis, or other 
cause. 

Gall Bladder Enlarged on account of occlusion of duct and distention with 
mucous secretion and inflammatory exudate. It sometimes becomes so much 
distended as to form a large cystic mass in the right side of the abdomen. 

E. Abdominal Prominence From a Tumor 

A Tumor Projecting Up Prom the Pelvis (Figs. 158, 159). — Such a tumor 
has its point of attachment in the pelvis, the free margin of the growth extend- 
ing upward into the abdominal cavity. The growth may be either cystic or 
solid. There is dullness over the mass and resonance at the sides. There is no 
decided change of outline of dullness with change of position of patient, except 
where there is complicating ascites. There are found also the usual symptoms 
caused by the particular variety of pelvic tumor present. 

A Tumor Connected With Some Abdominal Structure. — Such a tumor has 
its point of attachment in the abdomen with the free margin of the growth 
extending toward, and sometimes into, the pelvic cavity. There is dullness 
over that portion of the mass lying against the abdominal wall and resonance 
elsewhere, unless there be a.ssociated ascites. There are symptoms also pointing 
to the organ aflPected and to the nature of the growth. 

PALPATION OF ABDOMEN 

Tension, Tenderness, Mass 

Also Fluctuation, Fluid Wave, Fat Wave, Fetal Movement, 
Uterine Contraction, Friction Rub 
Tension and Tenderness 

As to tension, we determine whether the wall is soft and easily depressed, 
or is firm and resisting from muscular tension. The latter condition may be 
due to nervousness or fright, the patient fearing that the examination will 
cause pain, or it may be due to genuine tenderness from inflammation or irrita- 
tion beneath the wall, as in peritonitis or intraperitoneal hemorrhage. 

The best way to begin palpation is to place the palmar surface of the 
whole hand flat on the abdominal wall (Fig. 160, A) . Hold it there perfectly 
quiet for a moment, that the patient may see that you are not going to cause 
pain. Then, as the muscular tension relaxes, depress the wall carefully with 
the fingers (Fig. 160, B) in various directions and situations as the hand is 
moved about over the surface. Begin the movement of the hand gradually, 
at the same time directing the patient’s attention away by a question or two. 
When the patient’s attention is fixed on the palpating hands, there is likely 
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to be troublesome tension of the wall. As the examination proceeds, deep pal- 
pation is made in various parts of the abdomen in order to exclude disease in 
the various regions. Palpation with both hands assists much in determining 
the character and consistency of the tissues between them and under them, 



A. B, 

Figr. 160 — A, Palpation of tlie abdomen. First step. Hand flat on abdominal surface. B, Palpa- 
tion. i:)epres.slnff the wall with the fingers of one hand, in various situations, 



Fig, 161. Fla. 162. Flff. 168, 


Fig. 161. — The abdominal surface divided Into quadrants. 

Fig. 162. — The usual anatomic division of the abdomen Into nine regions by two transverse 
lines and two vertical lines. The upper transverse line Is at the level of the cartilages of the 
ninth ribs, and the lower with the highest points of the lilac crests. The two parallel vertical 
lines pass through the cartilages of the eighth ribs and the middle of Poupart’s ligaments. 

Fig. 163. — Division of the abdomen into regions by means of a circle with a two-inch 
radius and two- Inch horizontal lines. 

particularly when the abdomen is rather full. If a resisting area is found, 
work the fingers around it, depressing the wall and examining all portions of 
it. The palpation should always be made gently, for if the manipulations cause 
pain or frighten the patient, the wall is immediately made tense and then no 
satisfactoryexamination is possible. 
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In a case of suspected appendicitis or one-sided inflammation, the difference 
in tension of the abdominal wall on the two sides is of diagnostic importance. 

Having determined the general tension and tenderness, search is made for 
local tenderness. The exact location of the tenderness should be carefully 



in* horlEontal line*, and ahow- 

••umblllcal re»Jon." re*ioni. The area within the circle carrlea the luual 


determined, and also whether it is circumscribed to that area or extends to 
other areas. When the area of tenderness has been accurately located, we 

hnCIaff and the further differentiation 

between affections of those organs may be proceeded with. 
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Regions of the Abdomen. — For convenience in designating the location of 
tenderness or of a mass, the abdomen is divided into regions. There are several 
methods of division. A simple one is the division of the surface into quadrants 
by an imaginary horizontal line passing through the umbilicus and a vertical 
line through the same point (Fig. 161). 

This is used in obstetrics for designating the approximate location of the 
fetal heart sounds and is convenient for designating in a general way the loca- 
tion of large masses, but it is not sufficiently definite for the accurate localization 
of small masses or points of tenderness. 

For the more definite localization, there is the time-honored anatomical 
division into squares (Fig. 162). As a practical working division for diagnostic 
and teaching purposes, however, this has been found decidedly unsatisfactory, 
as is attested by the many attempts of clinicians to devise a simple method of 
dividing the surface and of designating the various regions. 



Fig. 166. Fig. 167, 

Pig. 166. — The right lower abdomen. The organs commonly affected and the areas accord- 
ingly of particular interest are indicated by the stippling. 

Fig. 167. — Palpating the area of the appendix and cecurn. Appendix tenderness is usually 
most marked about the middle of a line from the umbilicus to the anterior superior spine of the 
ilium, slightly nearer the latter (McBurney’s point). 

Failing to find a method of division that was satisfactory—clinically, 
we devised that shown in Fig. 163, which, so far as we know, is original. The 
only lines not marked by natural landmarks are a circle with a two-inch radius 
about the umbilicus and a short straight line extending horizontally for two 
inches from each side of the circle. 

The regions are designated as right lower, left lower, central lower, right 
upper, left upper, central upper, umbilical, and right and left lumbar (Fig. 
164). This method of division is simple, and the names are easily remembered 
and are self-explanatory. In fact, these designations are the ones commonly 
used in conversation among physicians in describing the location of a mass or 
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area of tenderness. For example, we speak of tenderness in the right lower 
region of the abdomen, or, more briefly, in the “right lower abdomen,” or in 
the “left lower abdomen,” or in the “right upper abdomen,” etc. 

Within each of these principal regions there are one or more points which 
are of special interest. The special interest attaches to each one of these points 
because well-defined tenderness limited to such point usually means an affec- 
tion of a particular organ. It must be kept in mind, however, that in some 
cases such point-tenderness is due to an affection of some adjacent organ (as 
when inflammation within the cecum causes tenderness in the appendix region), 
or even of some distant organ which has become displaced (as when the right 
kidney has become displaced into the appendix region). 

Again, in some cases tenderness is due to an organic or functional disturb- 
ance of the nerves of the abdominal wall or to reflected pain, due to a lesion in 
some other part of the abdominal cavity or to some organic or functional lesion 
in a distant part of the body. But even in these exceptional conditions the 
tenderness is usually not genuine “point-tenderness,” but is more extensive and 
can be traced in some direction sufficiently far to indicate its probable origin. 

With the above-mentioned exceptions kept in mind, the special areas of 
point-tenderness are of great help in the differential diagnosis of abdominal 
lesions. The most significant ones are shoAvn in Fig. 165. 

Tenderness in Right Lower Abdomen (Fig. 166) 

Tubal or Ovarian or Broad Ligament Disease (inflammation, tumor, ex- 
trauterine pregnancy). — The tenderness is most marked low in the side near 
Poupart’s ligament (tuboovarian region). It does not ordinarily extend to 
the appendix region though it may, in exceptional cases, involve both regions. 
A mass may be felt on vaginoabdominal palpation between the uterus and 
the pelvic wall. There is a history of uterine and pelvic inflammation or other 
pelvic disturbance. 

Appoudicitis. — Tenderness is most marked about the middle of a line drawn 
from the right iliac spine to the umbilicus (McBumey’s point). By sinking 
the fingers deeply into the abdomen near the umbilicus and then carrying them 
outward toward the iliac spine (Fig. 167), the appendix may often be felt to 
roll under the fingers as a tender cord. There is usually a history of stomach 
or bowel disturbance and of attacks of pain radiating about the umbilicus and 
finally settling down in the appendix region. 

Some Disease of the Oecum or Ascending Colon. — ^Inflammation, tumor, 
and intussusception are the more common affections of the cecum. They present 
much the same local signs as mild appendicitis. The tenderness and the mass 
are not localized to the appendix region, however, but extend up along the 
ascending colon. 

Stricture of the Ureter. — There is a painful point over the ureter and 
tenderness extending up and down its course. There is usually pain extending 
' from the kidney along the ureter, to the bladder. There is nearly always de- 
cided tenderness over the kidney, and often tenderness in the broad ligament 
portion of the ureter. 




Flff. 168. Fig. 169. 


Fig. 168. — Palpation of a movable kidney, with the patient on her back. First step. The 
loin Is grasped as here shown, to prevent the displaced kidney from slipping unnoticed back into 
its place at the beginning of palpation. 

Fig. 169. — Palpation of a movable kidney, with the patient on her back. Second stop. 
Palpating the kidney with the right hand while It is held in displacement with the loft hand. 



Fig. 170. Fig. 171. 

Fig. 170. — The point for kidney tenderness laterally. 

Fig. 171. — The point for kidney tenderness posteriorly. 
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Movable Kidney. — A rounded mass is felt on deep palpation in or near 
the appendix region. It is somewhat tender. It is movable and may be dis- 
placed upward into the kidney region. Special methods for palpating it are 
shown in Figs. 168 and 169. There is a history of irritable bladder, particu- 
larly when standing or walking. There may be pain radiating from the kidney 
region along the ureter to the bladder. The urinary findings will indicate 
whether or not there is inflammation or irritation along the urinary tract. 

Kidney Disease, for example, a tumor or tuberculosis or inflammation, may 
cause tenderness extending from the kidney down into the right lower abdo- 
men. Kidney disease is indicated by tenderness at certain points (Figs. 170, 
171) and enlargement, and by tlie urinary findings. 

Intestinal Disease. — Painful diseases of the small intestine, either acute or 
chronic, may give rise to tenderness in the right lower abdomen. 

Tuberculous Peritonitis and other forms of peritoneal disease occasion 
tenderness here, when extending to this region. 

Nervous Affection. — Various organic and functional nervous diseases cause 
marked hypersensitiveness of the abdominal surface and of the intra-abdominal 
structures. The pain complained of is out of proportion to any obvious sign 
of disease. By palpating over the abdomen it is found that there is tenderness 
everywhere, even up on the chest walls. Pinching up the skin may cause almost 
as much pain as the pressure on deeper structures. General observation of the 
patient will show that she is nervous. Special examination will show evidence 
of neurasthenia, hysteria, or other disease of the nervous system. 

Mass in the Abdomen 

When a mass is discovered determine so far as possible its position, size, 
shape, consistency, tenderness, mobility, and attachments. 

The position of a mass indicates in a general way the organ or group of 
organs from which it arises. Keep in mind, however, that it may be due to 
some adjacent organ, or even some distant organ displaced into that region. 

The size and shape of a mass are determined by ascertaining its length, 
breadth, thickness, and general contour. The length or height of a tumor pro- 
jecting up from the pelvis is usually designated as so many fingerbreadths or 
‘‘fingers’^ above the symphysis or below or above the umbilicus. The breadth 
may be given approximately in fingers or inches, stating at the same time 
whether or not the mass is situated symmetrically on both sides of the median 
line; or the mass may be referred to as filling the pelvis from side to side or 
as filling the abdomen. It is sometimes difficult to convey a satisfactory idea 
of the general contour of a mass by a detailed description, when it may be 
very quickly conveyed by referring to some familiar object. 

Another method of recording the size and shape of a mass is to draw it 
within a stamped outline of the pelvis and abdomen. 

The consistency of a mass should be carefully determined. Is it uniformly 
solid or does it present hard nodules, or does it contain fluid? If the mass con- 
tains a collection of fluid of sufficient size, there may be elicited that peculiar 
sensation known as fluctuation, the recognition of which is one of the first 
lessons in surgical work. 
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The tenderness of a mass as determined by palpation is of much impor- 
tance in differential diagnosis. In acute inflammation (as in acute salpingitis 
or peritonitis), or in acute irritation (as in hemorrhage from tubal pregnancy), 
the tenderness is very marked. On the other hand, in uncomplicated ovarian 
or uterine tumors, tenderness is slight. 

The mobility and attachments of a mass are determined by attempting to 
move the mass in different directions. The Angers arc worked in deeply about 
the mass at various points, and it is determined just what part may be easily 
displaced and what part is fixed. The fixed point of a mass usually indicates 
its point of origin, i.e., the organ involved, while the free border indicates the 
direction of growth, and hence is opi)osite to the point of origin. 

Fixation of a mass may be due to inflammation, exudate or old adhesions, 
or to malignant infiltration, or to its being retroperitoneal or even in the 
abdominal wall. It is difficult at times to estimate how much of an abdominal 



Fig. 172. Fig. 173. 

Fig. 172. — Trying for a fluid wave across the abdomen. 

Fig. 173. — Differentiating a fat wave from a fluid wave. The fat wave Is stopped by the 
pressure in the median line. 


enlargement is due to fat in the wall. The maneuver shown in Figs. 137 to 139 
is very helpfnl in determining the thickness of the abdominal wall. A mass 
found in the pelvis docs not necessarily originate in the pelvis, but may be an 
organ or growth from elsewhere. Pelvic spleens and pelvic kidneys have given 
rise to serious diagnostic mistakes. The differential diagnosis of masses in the 
pelvis will be further considered under vaginal and vaginoabdominal palpation. 

Fluid Wave, Fat Wave, Fetal Movement, Uterine Contraction, 

Friction Bub 

If there is a large collection of fluid, as in a case of marked ascites, a fluid 
wave, started by tapping on one side of the abdomen, may be felt by the other 
hand applied to the other side (Pig. 172). A somewhat similar wave may be 
caused, also, by a thick layer of subcutaneous fat (fat wave). Tn such a case, 
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however, if an assistant presses lightly in the median line with the ulnar edge 
of the hand (Pig. 173), the fat wave will stop at the line of pressure. 

A distinct fluid wave may be obtained in any large collection of fluid with 
a comparatively thin wall. It is present in well-marked ascites, in unilocular 
cysts, and in multilocular cysts with one or more large cavities. Occasionally 
the fact that there are different large cavities in the cyst may be surmi^d by 
a distinct difference in the fluid wave as obtained through different parts of 
the cyst. In a cyst with small cavities no fluid wave is obtained, as there is 
not a large enough single cavity, although fluctuation may be as clear as in 
a single large cyst. Also, in a cyst with thick gelatinous contents a fluid wave 
may not be obtained. 

In late pregnancy, fetal movement, caused by the fetus* changing position 
or kicking, may not infrequently be felt. In some cases the hardening and 
softening of the uterus in contractions may be distinct even in the earlier 
months of pregnancy, and when felt is evidence of the character of the mass 
under examination. 


PERCUSSION OP ABDOMEN 

Area of Dullness 

Percussion over the abdomen serves to confirm the information obtained 
by palpation, and also brings out some new facts — for example, by outlining 
accurately the area of dullness it shows at what portion of the abdominal wall 
the tumor or fluid lies against the wall, and at what portion there is interven- 
ing intestine. It shows also whether the moss or fluid changes relations when 
the patient changes position. In a ventral hernia (intestinal) it shows that the 
large mass, which might be taken for a tumor or inflammatory mass, is resonant 
— i.e., it contains air, and, therefore, must under ordinary circumstances, con- 
tain intestine. Endeavor to get definitely in mind exactly the reason for the 
dullness or resonance found in a particular case, and then its diagnostic signifi- 
cance will be clear. 

The use of superficial and deep percussion in succession may give valuable 
information in some cases. Ordinary percussion is moderately light and super- 
ficial, and gives resonance over all the normal abdomen, except where the liver 
lies against the wall. In marked obesity, however, superficial percussion is likely 
to give only dullness over all the abdomen, while deep percussion (a hard per- 
cussion stroke against the finger pressed in deeply) gives resonance. 

A tumor of the wall or of the omentum ordinarily gives dullness in light 
percussion and resonance in deep percussion. 

An area of dullness where there should be resonance may be due to an 
enlarged organ, such as distended bladder, or pregnant uterus, or to free fluid 
(ascites. Figs. 175, 177, 179) or to encysted fluid or to a tumor from some pelvic 
organ (Pigs. 174, 176, 178) or to a tumor from some abdominal organ or to a 
retroperitoneal growth. The stationary character of the outline of dullness in 
a tumor on changing position of patient and the shifting dullness in ascites 
are indicated and contrasted in Pigs. 176 to 179. 
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Fig. 174. Fig. 175. 


Fig. 174. — Indicating area of dullness from a large mass of regular outline rising out of 
the pelvis, for example, the pregnant uterus or a symmetrical myoma. Dotted line Indicates the 
palpable part of the ma.ss above the dull area. The dull area Is the part against the wall. 


Pig. 175. — Indicating area of dullness In marked ascites with patient recumbent. (Figs. 174 
to 179 are from. Butler’s Diagnostica of Internal Medicine, D. Appleton-Century Company.) 



Pig. 176. Fig. 177. 


Fig. 176. — Indicating the relation of the dull and resonant areas in the case of a tumor 
occupying the central lower abdomen. 

Fig. 177. — Showing the reason for the disposition of the dull and resonant areas in a case 
of moderate ascites. 



Fig. 178. Fig. 179. 


Pig. 178. — Tumor with patient turned on side. No change in area of dullness. Compare 
with Fig. 179. 

Fig. 179. — Ascites with patient turned on side. The fluid gravitates to the under side, 
leaving the upper flank resonant 
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AUSCULTATION 

Fetal Heart Sounds, Vascular Murmur 

Auscultation assists in differentiating between advanced pregnancy and 
a large ovarian tumor or large myoma. The placental murmur may be simu- 
lated by the large vessels of a tumor. The absence of fetal heart sounds does 
not exclude pregnancy, for even in normal pregnancy they are sometimes 
difficult to hear. Auscultation should be employed also in obscure cases of 
pain in the abdomen, for the pain may be due to aneurysm of the abdominal 
aorta or other large vessel, which would give a murmur, and which occasion- 
ally runs its course unrecognized until rupture and sudden death. The senior 
author recalls such a case, the diagnosis being made at the autopsy. 

MENSURATION OF ABDOMEN 

Measure the al)donien when it is very large or when there is a growing 
tumor, or when for other reason it may be desirable to know exactly any differ- 
ence in size some weeks or months hence, or when it is desired to speak with 
accuracy concerning the size of the abdomen in the case of a large growth. 

The measurements are made with the ordinary tapeline. When measuring 
a patient, take enough measurements to make an accurate record. Measure- 
ments along the following lines will show variations with a large growth in 
any part of the peritoneal cavity : 

1. Prom umbilicus to sternal notch. 

2. From umbilicus to pubes. 

3. Prom umbilicus to right anterior superior iliac spine. 

4. From umbilicus to left anterior superior iliac spine. 

5. Circumference of body at level of umbilicus. 

6. Circumference of body 3 inches above umbilicus. 

7. Circumference of body 3 inches below umbilicus. 

EXAMINATION OF EXTERNAL GENITALS AND ADJACENT 

STRUCTURES 

If the patient complains of irritation about the external genitals, or of 
itching or burning, or of frequent or painful urination, or of sores or swelling 
or discharge, the parts should be inspected in a good light. For this examina- 
tion, the patient is draped and the hips brought near the end of the table in 
a comfortable position, as shown in Pig. 180. A general inspection is then 
given to see if there is any marked abnormality. The labia are then separated, 
to expose the vestibule and urethral and vaginal openings, and also the open- 
ings of the ducts of the vulvovaginal glands. 

By examination determine whether any of the following conditions are 
present : 

Discharge — Mucoepithelial, Mucopurulent, Purulent, Bloody, Watery. 

Inflammation — Gonorrheal or otherwise. 

Ulcer — Simple, Chancroidal, Syphilitic, Tuberculous, Malignant. 
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Swelling — Inflammatory, Stasis Infiltration, Edema, Hematoma, Her- 
nia, Cyst. 

New Growth— Condyloma, Urethral Caruncle, Lipoma, Fibroma, Ma- 
lignant Growth. 

Malformation — Imperforate Hymen, Adhesions of Labia, Pseudoher- 
maphroditism. 

Determine also the : 

Condition of Hymen — Intact, Lacerated, Destroyed. 

Condition of Perineum — Normal, Lacerated (wide opening, vaginal 
walls visible, shallow perineum, scar tissue, fistula). 



FIb:. 180. — Patient In position for examination of external genitals and adjacent structures. 


DISCHARGE ABOUT EXTERNAL GENITALS 

Mucoepithelial, Mucopurulent, Purulent, Bloody, Watery 

Leucorrhea is a term frequently used to designate discharge from the 
genital tract. Its derivative meaning, “white flow,*’ applies especially to muco- 
epithelial discharge but through custom it has come to be used as a general 
term to designate all vaginal discharges except the bloody. 

Mucoepithelial Discharge (normal). — The normal mucous secretion from 
the cervix moistens and macerates the vaginal epithelium. The mixture of this 
cervical mucus and vaginal epithelium appears at the external genitals as a 
clear or slightly whitish discharge. Usually it is hardly noticeable, only just 
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enough to keep the parts normally moist. At the menstrual periods, and under 
other conditions favoring pelvic congestion, it may increase so as to be some- 
what annoying to the patient, though hardly of pathologic importance. 

Mucopurulent Discharge. — When there is inflammation or persistent con- 
gestion in the uterus, the mucous secretion is much increased, and there are 
thrown out, at the same time and for the same cause^ many leucocytes, which 
mix with the mucus, giving it somewhat of a purulent character, the promi- 
nence of the purulent feature depending on the amount of this admixture of 
dead leucocytes. If it contains enough mucus to be noticeable, the discharge 
is sticky and stringy, and may be drawn out into long threads. 

Purulent discharge presents the appearance of pus, either thin pus or 
thick yellow pus, as from an abscess or inflamed surface. Determine just where 
this comes from — i.e., whether from the urethra or vulvovaginal gland, or in- 
flamed surfaces on the external genitals, or from the vagina. 



Fig. 181. — External genitals. 

Flff. 182. — ^Areas most likely to harbor persistent inflairiiiiatlon. 


Bloody Discharge. — The discharge is red or brown, the intensity of the 
color depending, of course, upon the amount of blood. It varies all the way 
from a slight reddish or Jjrownisli tinge, hardly noticeable, to practically pure 
blood or clots. The blood may be mixed with any of the other pathologic dis- 
charges —mucopurulent, purulent, or watery. 

Watery Discharge. — This may be due to leakage of urine through a vesico- 
vaginal or ureterovaginal fistula or to rupture of the membranes in pregnancy. 
Occasionally in a malignant tumor of the vagina or uterus, or when there is 
a sloughing myoma, the foul discharge will become thin and watery. 

Dip the tip of a cotton-wrapped applicator in this purulent discharge and 
spread some on a microscopic slide. 

If possible, secure some discharge from the urethra or vulvovaginal gland 
<Pigs. 181, 182), for the pus from these situations is much more satisfactory 
for microscopic examination for gonococci than the mixed vulvar or vagiival 
discharge. 
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To secure urethral pus, separate the labia, cleanse the meatus, and com- 
press the internal end of the urethra by pressure against the anterior vaginal 
wall with the tip of the index finger. Then, still maintaining the pressure, 
draw the tip of the finger along the urethra toward the meatus (Fig. 183). 
This brings the urethral juis to tlie meatus. 

Chronic inliammation in the urethra is likely to ho situated in Skene’s 
glands, and in such a ease some ])us may be pressed from these small glands 
by compressing the urethra (by i;)ressure through anterior vaginal wall) just 
back of the meatus. In some cases, i)artieularly in a miiltipara, the urethral 
mucosa pouts out, so that by careful examination the orifice of one or both of 
Skene’s glands may bo seen. Fig. 184 sliows sueli a gland opening (left, side) and 
also a drop of pus which has been pressed from the gland on the right side. 



Vis. 183. 


Fipr. 184. 


Fig. 186. 


Fig. 18.3. — Metiiod of i)ri;s.ying pus from tlu* drpUi of the iiitdiirfi to ttu‘ moatus. 

Fig. 184. — Sligtit over Sion of urethi’al mucosa., so tlial openings of Skene s glands come 
view. On left side tiic* gland opening is seen. On right side a drop of pus has been squeezed 
from tlie gland and partially obscures the field. (Kelly — OperaUve Gynecology.) 

Fig. 186. — Palpating the left vulvovaginal gland, to determine if there Is thickening or 
tendernes.s, or if pus can be pressed from it. 



The vulvovaginal glands (Bartholin’s glands) are situated symmetrically 
on both sides of the vaginal opening. The opening of the duct of the gland 
of each side is situated laterally, just in front of the remnants of the hymen 
and a little below the middle of the lateral margin of the vaginal opening. 
Draw aside the labia in this situation and look for the opening of the gland, 
and determine Avh ether or not the opening is reddened and if there is any dis- 
charge from it. 
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To examine either vulvovaginal gland, to determine if there is any thick- 
ening or tenderness from inflammation, or if pus can he scpieezed from it, grasp 
the region of the gland between tlie index finger in the vagijia and the thumb 
outside, as shown in Fig. 185. When normal, the gland is scarcely noticeable 
by palpation. 

When inflamed, there is thickening and tlie gland is felt as a small, firm, 
tender nodule. If pus can be pressed out, make a smear for staining for gono- 
cocci. In ease of abscess oi‘ cyst, the swelling is much larger. A well-marked 
red area involving the opening of the gland duct indicates previous inflamma- 
tion, usually gonori’heal, and gives a clew to the origin of inflammatory lesions 
found higlier (cervical, tubal). 

VAGINAL EXAMINATION (DIGITAL) 

In the vaginal examination, or digital examination as it is frequently 
desigiiatcid, one or two fiiigci-s are introdiieed into the vagina and the slrue- 
Inres Avithiu reach nvo palpated. In this way valuable information may lie 
obtained in certain eases. It is also a preliminary step to the imporlant vagino- 
abdominal or bimanual examiiuitioiu lo be taken np later. 



] 86. — Po.sitioii of tlu' flnppis for the vaginal and vaginoabdominal examlnation.s. 


Method of Examination 

Use two fingers I’or the vaginal palpation wlieie the size of the vaginal 
opening will permit. A much deeper and more accurate examination can be 
made witli both the index ami middle fingers than with the index finger alone. 
Ordinarily in the examination of a married woman, even one who has had no 
children, two fingers may he introduced without difficulty, provided the fingers 
are well lubricated and care is taken to cause no pain. 

It is imiiortant also to separate the labia with the fingers of the other hand 
while the examining fingers are being introduced, for, if the hair and labia are 
allowed to roll in with the examining fingers discomfort is caused and the 
opening is considerably narrowed. 
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It is advisable to use rubber gloves in pravtioally all cases. When intact, 
they give complete protection against syphilis or othei* infection which might 
come through an unnoticed abrasion about the fingers. Another advantage is 
that less scrubbing of the hands is needed after the examination. Fig. 18() 
shows the position of the fingers ordinarily pi’cferable in tlie vaginal (‘xainina- 
tion, and the hand gloved and ready for the examination. In introducing th(‘ 
fingers, remember that a bony arch surrounds the vaginal opening above and 
at the sides (Fig. 187) and that additional space can })e secured only by de- 
pressing the mnscnlar floor as shown in Fig. 188. 



Fig. 187. iris 188. 

FIs. 187. — The bony arch, which bounds the vaginal opening above Additional space needed 
for examination is secured by depressing the perineum, as siiown in Fig. 188. 


What Structures to Palpate 


With one or two fingers, well lubricated and introduced into the vagina, 
palpate the following structures : 


Vaginal Walls — Roughness, Tenderness, Discharge, lndui*ation, Swell- 
ing, Stricture. 

Base of Bladder — Tenderness, Induration. 


Cervix Uteri 


Position, 

Direction of axis, 

Size and shape, 

i Laceration and eversion of lips, 
I Condition of external os, 
Consistency of cervix, 
Tenderness, 
i Mobility. 
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Pericervical Tissues — Tenderness, Induration. 


Pelvic Floor 


'Size of opening, 

Resistance to backward pressure, 
s Vrotrusion of vaginal walls, 

Scars and distortions, 


t Thickness of perineuni. 


(JKRVIX UTERI 

Position, Direction of Axis, Size, Shape, Laceration With Eversion of Lips. 
Condition of External Os, Consistency of Cervix, 

Tenderness, Mobility 

The cervix ntcri is fell at thr* np]n‘r end of Ihe vagina as a firm, conical 
body, projecting tlirough the npp(‘r ]M»r1ion <)f the anterior wall. It is dis- 
tinguished fiaati tlic sin’rounding \agin,il wall by its greater hardiiess. 



r'jK. IXH.-- (‘x.nninsition lo dt'U i iiiintj po.sitioii i>l' Normal poHitioii. 

Kip. 1 !10 -Dimliil ox:itnmat]on. Oorvix low. 

Position of Cervix. — The normal position of the cervix is from three to 
three and one-half inches from the vaginal orifice. The lingers are carried 
toward the to]) of the vagina until the tip of tlie finger touches the cervix. 
If the vaginal orifice comes well up to the upper end or the third joint of the 
finger, the cervix is in normal position (Fig. 189). If the cervix is encountered 
l)y the finger before it is introduced that far, the cervix is low (Fig. 190). If 
jiot encountered at that j)oin1, it is high. Another method of determining the 
position of the cervix is to ascertain whether it is above or below the level of 
the ischial spines, for normally the lower margin of Ihe cervix lies approxi- 
mately at the iuterspinal line. 

In cases where, after examination in the dorsal posture, it is still uncertain 
as to whethci‘ or not there is serious descent of the uterus, the patient may 
he examined in the slaruliiig posture. The patient stands, with one foot slightly 
elevated on the round of a chair or on a small stool, while the examiner, sitting 
on a chair in front of her, makes the vaginal examination. 
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Direction of Cervix. — Determine whether the cervical canal, i.e., the axis 
of the cervix, points across the vagina above toward tlie coccyx as it should 
(Fig. 391), or along the canal as shown in Fig. 192. Direction of the cervix 
forward along the vagi»ial canal is iisnally due to backward displacement of 
the uterus. However, it is sonietiines due simply to anteflexion of the cervix. 



Fift. 1!M 

FiK.s. IJI] rind — Tli(‘ r^dation of the 
rovei.sion of the iitorus, .showing the relation 
this with F’’!!?. 191, which show.s the rel.ition 
uteru.s IS m normal po.sition, (Keating and ( 
pany. ) 



Fig I'ili 

(■er\ix to Iht' exarmning flng(*r Fig 192. Ret- 
r the f(‘r\i\ to tlie exnmining finger Compare 
►f the eeivjx to the e\fnnming finger wiien the 
oi' —(Jlini< nl (t unrroloifv , ,1 JJ Lippmeott Coni- 



Fig. 19.3 — Palpating the ceivix to dtdermine .softening The Ijglit alipple.d aica irpieaentfl 
the .softened portion. The uteru.s i.s repre.sented as enlarged from early piegnaney, 

Fig. 194 — Tleginning caremoma within the eervix, causing a, hard nodule, which can be 
felt on digital examination. fKell>' — Ojtcrativr Oynrcology, D. Applelon-t enlury Co.) 


Size and Shape, Laceration and Eversion, Condition of External Os. — The 

size and shape of the cervix vary much in difTcrent individuals, and in the 
same individual at different i)criods of life. Tii women who have never been 
pregnant the normal cervix has the shape of a rouudt'd cone about one inch 
vyide, and projects into the vagina from one-half to three-quarters of an inch. 
The external os is small and round, and is at the flattened apex of the cone. 
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In certain abnormal cases the cervix is very lonj^’ (an inch to an inch and 
a half) and pointed. This condition is knoAvn as conical cei'vix, Jt is frequently 
accompanied by a very small external os (‘'pinhole os’’), and is one cause of 
sterility. 

In women who have borne children tlie cervix is lar^^er and broader’, and 
comparatively shorter. The os is a transverse slit and is irregular in shape, 
and may be large enough to admit the finger tip. Tlierc are usually small scars 
and irregular depressions from lacerations in labor. When the cervix has been 
severely lacerated, there may be two or throe distinct lips. Again, it may, on 
account of chronic inflammation, become enlarged to two or tliree limes its nor- 
mal size and may be felt as an irregular ball at the top of the vagina. 

Oonsistency. — The normal cervix is like hard coiinecdive tissue, abnost as 
hard as tendon. Its eonsistency is <*loseIy approached by that of the end of 
the nose Avhen firmly pressed upon. Duritig j)regnancy the eervix softens, the 
softening beginning at the lower end and gradually involving more and more 
as pregnancy advances (hig. 193). The softening is so marked I hat the softened 
portion is sometimes missed entirely. 

Abnormal hardening* of a poition of Ibe (^‘rvix may be duo to scar tissue, 
to cystic disease, to a myoma nodule, or to malignant, infiltration (J^’ig. 194). 

Tenderness of Cervix. — The cervix is much less sensitive than tlie vaginal 
wall, and rarely becomes Acry sensitive* cA^eii wlum diseased. Ibe pain (*oin- 
plained of when the eervix is pressed upon is usnally due to tin; pulling upon 
inflamed periutorinc struetiires, liy Ihe resulting moveiiiont of the iiteims. 

Mobility of Cervix.- -Normally the cervix is freely and ])ain1essly movable 
a short distance in all directions. Its range of mobility may bo diminished 
by scar tissue or by malignant infiltration in tlie npp(*r part ol the A^igina, or 
by an inflammatory exudate in the jielvis, or ]»y a uterine tumor, or l)y an} 
])elvie tumor that fixes the uterus. Its range of mobility may be increased by 
laceration or overstretching of the supports, posteriorly or anteriorly or 
laterally, a frequent acconipaniment of peh^ic floor injuries. 


PEJiK^KRVJOAL TISSUES 

Tenderness, Induration 

The tissues about the eervix, immediately lieiieath the vaginal Avail, may 
be palpated, and tenderness or induration noted. Jf induration is present, note 
whether it is a distinct, well-defined mass or diffuse infiltration and thickening 

of the tissues. 

PELVIC FJX)OK 

Si2e of Vaginal Opening, Resistance to Backwajrd Pressure on Pelvic Floor, 
Protrusion of Vaginal Walls, Scars or Distortions, 

Thickness of Perineal Body 

Is there loss of support at the pelvic outlet? Is there so much relaxation, 
<lue to imperfect healing of an open tear or of a subcutaneous tear, or due to 
snbinvolution of the pelvic sling:, that the pelvic organs are not satisfaetori y 
supported? Keep in mind that the important supporting structure m the 
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Hff. 19G. |,'jg Jog 

Fig. 105 “Tostiiiff the pelvic flimr. The viigliial fingers are seprinited wnleJv, as expl.niieil 
In Fig-. 196, and pressi'd downward 

Fiff, 196. — Showing the rolatJvo position of the flngpr.s when in the vngina while testing 
the pelvic floor. ® 



15 ^ 7 . Pig, 198. 


Pig. 197. — Testing the pelvic floor, especially the left sulcus. 

Fig. 198. Testing the pelvic floor by two Angers Introduced into the vagina and then 
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pelvic floor is the iiiusculofibrous sling formed by the levator ani niusel(\s and 
flbrous shcatlis. The perineal body is of secondary importance, heiieti a rtOaxed 
vaginal opening docs not necessarily mean relaxation of the sn])iK)T'ting floor, 
though it usually accompanies such relaxation. Methods of testing the i)elvic 
floor are shown in Figs. 195 to 198. 

When there has been laceration of the sphincter ani muscle, the tom ends 
are drawn apart, their location being indicated by a small dimpled scar at. 
each side of the anus. The appearance in relaxation of the pelvic floor and 
also in laceration of the sphincter ani muscle is shown in the illustrations in 
the chaptei* dealing with that subject (Chaplei* V). 


VAGINOABDOMINAL EXAMINATION (BIMANUAL) 

The vaginoabdominal exaininatif)n is, as its name implies, aji examination 
from the vagina and the abdomen at the same time. The pelvic structures are 
caught between the lingers in tlio vagina and the fingers over the abdomen, 
and earefully examined by indirect touch (Figs. 199, 200). By it the body of 



Fiff. 199. 


Fig. 200. 


Fig. 199. — Binuinual examination, showing also the disposition of outside fingers and left 
thumb. (Kelly — Operative 0\jnt colog \f.) , , , 

Fig. 200.--Showing the other disposition of third and fourth lingers eluteai 

crease. This allows deeper penetration of the examining fingers m ceitain Lxceptlonal cases, 
particularly in very stout patients. (Kelly — Operative OynerulogU’ ) 


the uterus is located and outlined. The region to each side of the uterus is 
palpated and also the space back of the uterus. It is determined whether there 
is any abnormal mass in the pelvis or whether there is any area of marked 
tenderness. 

To the beginner in gynecologic work this important bimanual examination 
is often unsatisfactory. lie has heard a great deal about tubal and ovarian 
disease, and he expects to feel the tube and ovary at once. He examines a 
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patient, or several patients, and can feel neither tube nor ovary if they are 
normal. Then he is discouraj*ed, and thinks that he has learned nothing from 
the examinations. And probably he has not learned much, for the simple 
reason lhat he was feeling for something that he could not feel, and did not 
know the significance of what he did feel. Close attention to the details of 
the examination will prevent this unprofitable experience. 

The information concerning the Bimanual Examination may be divided 
as follows: 

Palpation of Uterus — Position, Size, Shape, Consistency, Tenderness, 
Mobility, Attachments. 

Palpation of Lateral Regions of Pelvis — Tubes and Ovaries, Mass, In- 
duration, Tenderness. 

Palpation of Other Regions — Mass, Induration, Tenderness. I 

Trained Touch \ 

1 

PALPATION OF P.ODY OF UTERUS \ 

Position, Size, Shape, Consistency, Tenderness, Mobility, Attachments 

L()(’AT1X(J TTTE CoRlUIS Utichi 

Steps. The locating of lln* corpus uteri will be much facilitated by pro- 
ceeding as follows; 

1. With two fingers in 1h(‘ vagina, locate the (*ervix and then ])iisli the 
cei'vix l)a(‘l; ward and \ipward. This tends to li]) the fundus forward, as 
iiHlicatc(l by the dott(‘d lim* in Mg. 201. 



Eip. 201 Fiff. 202. Fig. 203. 

Fi«, 201. — l’u.slunff Uic cnrvix back and upward, so as to tip tl)e corpiJ.s utori forward 
within reach of the ahdornin.al fliit;er.s. 

Fig. 202.' -PalpatinK a nodule on the anterior surface of the corpus uteri. 

Figr. 20.3. — I*alpating .softenin^j or fluid in the corpus uteri. 

2. Then, with the fingers of the abdominal hand depressing the abdominal 
wall into the depth of the pelvis back of the uterus, bring the fundus uteri 
well forward. 

3. Then, with the pressure still maintained in the direction indicated, slip 
the vaginal fingers in front of the cervix. The body of the uterus is thus 
caught firmly between the fingers below and above, and may be clearly fell 
and outlined (Figs. 202, 203). 







Fi|;. iiOiJJ— Fii.st iiiiniouviT in oiilliniiig the corpus uieri. Pushiiit»- tlio cervix buck 
Jiiul iipwrnd, tlius tippjii*^ the fmnlus I'orward so tluit the nlMlominitl lin^^ers cim get back of 
It. (Neller — Sharp tV Itohino Senunar, February, lOFJ.) 



Fig. Second iiiaiieuvor. Slipping the vaginal ftiigeis u}) the front of the corpus, 

to palpate its anterior surface as in Figs. LH)2 and LMi:i while the corpus is held foiwaid by 
the abdoiiiina] lingers. (Netter— Sharp & Dohnie Seminar.) 
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Three Common Errors.- -The fuJluwing errors are made so often that the 
authors think it advisable to call particular attention to them. 

Error 1. Examining* With Partly Filled Bladder (Fijr. 204). -If the body 
of the uterus is not felt in front and still the abdominal fingers cannot be 
brought well together, have the patient empty the bladder and then examine 
again. A partly filled bladder is not felt as a distinct mass, and yet there may 
be half a t)int oi' more of urine- enough to make the palpation very unsatis- 



uiiUinril^ "** * -HimiLnii.il Ditliciill case in which the ut'M'iiH cannot Ije areiirately 

J(I(» ItiMianiiMl e vuiiiinat Ion. I’oiwavd, and easily outlineil. 


'1 



Fig^. 207 — l)epres.sion of abdominal wall too close to the pubes Outside view. 

Fig, 208, — Depres.sion of the abdominal wall too close to pubes. Sectional view. (Ashton — 
Practice of Oynccology, W. B. Saunders Company.) 


factory. The i)eculiar thing about this condition is that there is nothing to 
indicate it, except the difficulty in locating the body of the uterus in deep 
palpation. No mass is felt and the tissues are all soft and yielding, and there 
is no particular pain. The fingers seem to sink into the pelvic tissues well, 
but for some unaccountable reason the uterus is difficult to feel. It seems too 
far back in the pelvis and yet when you try to bring the fingers together in 
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front o£ it, they do not eoiiie together well. When such a condition is en- 
countered in an apparently normal abdomen (no marked obesity or muscular 
tension), it is probably due to a collection of urine in the bladder or to intes- 
tinal coils in the pelvis. If it docs not disappear after the bladder is evacuated, 
then elevate the patient’s hi])s, to get the tympanitic intestinal coils out of 
the pelvis. 

To avoid this error have the patient empty the bladder shortly before the 
gynecologic examination. If she caiirnd, urinate* she may be catheterized if 
conditions are found suffudently doubtful to warrant it. 

Error 2. Frequent Shifting- of the Position of the Abdominal Fingers.— 
Some students gouge about in the lower abdomen in various directions in an 
effort to feel the fundus uleri with the abdominal fingers. This is likely to 



Kii?. 209. Fltr. 210. 


Fig. 209. — Showing the third step In the palpation of the uterus. (MontKoinery — P}acUcal 
Gynecology, The Ulakiston Company.) 

Fig. 210. — Retrodlsplacenicnt of the utcru.s, .showing the first, second, and third degrees. 
(Skene — Jhseases of Women, 1>. Appleton-Century Company.) 


make the examination a failure in a normal case and it iaalniost certain to do 
so in a difficult case. Remember that tension of the abdtiminal wall interferes 
with the examination and may defeat it entirely. Remember also that the ten- 
sion is increased by frequent movements of the abdominal fingers, such as 
placing them in one position after another in rapid succession, and particularly 
by endeavoring to gouge in forcibly in various parts of the pelvis in an en- 
deavor to overcome the resistance of the wall. Keep in mind that most of the 
effective palpation is done with the vaginal fingers, the principal function of 
the abdominal fingers being to bring the body of the uterus within reach of the 
vaginal fingers and then hold it there while palpation is being carried out. Get 
clearly in mind just exactly what movements are necessary to palpate the 
uterus best. 





VAGINOABDOMINAL KXAMINATION 


147 


In order to avoid this error just mentioned, place the abdominal fingers so 
that the depression of the wall will be into the back part of the pelvis, and 
then carry the fingers by steady and continuous pressiu’e toward the desired 
region. When you have advanced the fingers as far as possible, hold them 
there steadily and direct the patient to take a deep breath and then to let the 
breath all out. As expiration takes place, the fingers may be carried deeper 
into the pelvis — not by any sudden forcing movement, but by strong steady 
pressure that does not excite muscular contraction and resistance. If still 
the fingers are not deep enough in the pelvis, the same movements may be 
repeated several times. Hecause the uterus is not felt at onee, do not cease the 
pressure there and begin to dej)ress the wall at some other place. Start the 
fingers in the right direction at fii’st and then keep them going in that direction 
steadily, firmly, persistently, without r(‘laxi!ig the ])ressiire, until the depth 
of the pelvis is reached. 



Fie- 211. 212. 


Fip. 211. — Search Is then maclo in the posterior part of tlie pelvis, and the uleriis Ks found 
In retroversion, (Ashton— Pmcfice of Gynecology, W. H. Saunden? Company.) 

FifT. 212. — Indicating the examination findings when the uterus is in retroflexion. Notice 
the marked angle which is palpable posteriorly at the Junction of the cervix and corf)iis uteri. 
(Ashton — Practice of Gynecology, W. Tf. Saunders Company.) 

Error 3. Depression of the Abdominal Wall Too Close to the Pubes (Figs. 
205 to 208). — If the uterus happens to be far forward, this causes no trouble, 
but if the uterus is very high, as it frequently is from other normal or abnor- 
mal cause, the depression of the wall close to the pubes tends to push the 
uterus backward (Fig. 208). Consequently it is not felt between the examining 
fingers, though tlu^re is no real displacement or was none before the examina- 
tion was begun. 

To avoid this error, dejircss the abdominal wall near the prumontory of 
the sacrum, about midway between the pubes and the umbilicus. In particu- 
larly difficult cases it is well to start very high and bring the fingers down 
upon the sacral promontory, and then allow them to slip over the promontory 



148 


GYNECOLOaiC EXAMINATION AND DIAGNOSIS 


into the posterior part of the pelvis. They are then brought forward until 
the body of the uterus is felt or until the vaginal and abdominal fingers are 
so closely approximated that the absence of the uterus from that part of the 
pelvis is demonstrated. 

Facts to Determine 

When the body of the ulerus has been located, IIk'U fix in mind the fol- 
lowing facts concerning it : 

1. Position of the Corpus Uteri. Is it in anterior jiosition, as it should be 
( Fig. 209) or is it displaced backward or to one side? 



Fl«. 213. Ki« 21 I Kik 21 

Figf. 213. — Digital cxaiinnation, antofloxion of ceivix 

Fig. 214. — Digital examination, rnlargcd tube in cul-dr-.saf 

Fig. 215. — Digital oxaniination, it:tr<ivorsl(Ui of utrni.'^, with MntrMi‘Mi>n of cttvix. 



Fig. 217. — Utorus drawn to tho loft side by adhosions or inflUration in tbo saino side, 
t Findley — Diagnosis of Diseases of Wowirn. ) 


If it can be determined that the corpus uteri is in the postei ior part of the 
pelvis, the diagnosis is ^^rctrodisplacenient, and it is well to note also whether 
first, second, or third degree, as in Fig. 210. Avoid the terms retroversion 
and ‘‘retroflexion,^’ unless it is possible to examine deeply enough to outline 
the uterus sufficiently for differentiation of types, as in Figs. 211 and 212. The 
most common type is a combination of version and flexion, as in Fig. 210. Pure 
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retroversion or imre retroflexion is rare. Occasionally a uterus with anteflexed 
cervix becomes retroverted, producing a “retrodisplacement of uterus with 
anteflexion of cervix,” as shown in Figs. 21.3 to 215. The condition back of 



B margin of Uio utoriis It. ijotpnnine enlzir^reinent or irrcKularity. 

of tho ( vL'll V*' tjiH VRi?inal flnfrers so tJmt one fe-oes to each 

siae oi me utt ru&. (I d^.n -j Kichrr of Obfftetrws, The TJlakiston Company.) 



Fiff. 219. — Hard nodules in the corpus uteri, due to small myomas. (Montgomery — Proc- 
ttcal Oynecoloffy, The Blakiston Company.) 

Fig. 220. — Larger myomas, in various situations In the uterine wall. (Schaeffer — Hand- 
Atlas of Oynccoloyy.) 


the cervix may be difficult to distinguish from a mass in the cul-de-sac (Fig. 
214). Lateral displacement of the uterus may be due to a tumor pushing it or 
to old adhesions pulling it (Figs. 216, 217). 
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2. Size of C'orpus Uteri. Is it appyrcntly normal in size (about three 
inches long) or is it ns large as the fist, or as large as a ehikUs head? h^ig. 
218 indicates the metJiod oT palpating the margin of the uterus and also the 
method of determining its width by separation of the vaginal fingers. 

Jh Shape of the Corpus Uteri. Is it approximately peai‘»shaped aud of 
regiilai* eonlour, or is it distorted by myomas or other tumors (Figs. 219 to 224) ? 



Km. — Mf'tliud of (It'Lorniinnm intinuitoly a mass is H(lacli<>d to Ihr \itPi 

Palpating .yiiU us iH'twi on llic two. ( KolJy-- Opr? oOv' Optirr fWopj/, O. A i>|>lt*r()n-rpntui y 

Hompany. ) 



Kig. 222, Kir. 223. Kir. 221. 

KIg. 222. — Hiiiianual examination, .small notlulo higli on ntLMu.s. 

Kig. 223." nimariual rxamination, latRt* nfululr high on uterus 

Kig 224 * nim.'inual cxaminat ion, prdicMilalfd nodulo high on iitrru.s. 

4. Consistency of (Jori)us Uteri. Is it apparently a firm, solid body or does 
it eoutain fluid, or ai-e. there hard nodul(*s in it, or is there mai’kcd softening ns 
in pregnancy (Figs. 225 to 228) ? 

5. Tenderness of ('orpus Tderi. Does pressure on the uterus cause pain 
or does the attemjit to move it, cause* ])Hin? 

f). Mobility of Corpus Uteri, ('an the uleius be moved freely up and 
down, to right and left, forward and backward, or is it fixed more or less 
firmly by an inflammatory exudate or by a tumor? 
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7. Attachment of Corpus Uteri. Does the uterus seem to be attached or 
fixed to the pelvic wall at some point? If so, where and by what? 

In determining the various facts about the uterus, material assistance is 
given in some cases by separating the fingers laterally, as indicated in Fig. 
218, or by separating them anteroposteriorly, placing one finger behind and 
the other in front of the cervix. 

When a mass is found in the vicinity of the uterus, its exact relation to 
the uterus is to be determined as accurately as possible, particularly whether 
it is a growth from the uterus or is simply lying against that organ. Fig. 229 
indicates the method of determining how intimately a mass is attached to the 
uterus. When it is impossible to reach the various parts of the uterus suffi- 
ciently to obtain the necessary information, the cervix may be caught with a 
tenaculum forceps and the uterus pulled somewhat downward as showif in 





Fip:. 


KIr. 230 


FiR. 229. — DetermininR what attachment there is between the uteru.s and a mass back of 
It. The uteru.s l.s causht between the liands and brouRht forward, and the examining flnRcrs are 
crowded in between the uterus and the mass. (A.shton — Pravtictt of Gynecology.) 

Flff. 230. — Drawing the uterus down with a tenaculum forceps to bring It within reach of 
the examining Angers. (Dudley — Praeixee of Gynecology, I^a and FeblRer, ) 


PALPATION OP LAl’ERAL REGIONS OF PELVIS 

Tubes and Ovaries, Mass, Induration, Tenderness 

In this region, on each side, lies the large area of connective tissue, beside 
the cervix and lower part of the corpus uteri. Here induration from inflam- 
mation or other cause is felt at once, low about the cervix, just under the 
vaginal wall. Higher, beside the uterus, lie the fallopian tube and the ovary. 
They are near the upper part of the broad ligament and so close together that 
ordinarily it is impossible to say, simply from the position of a mass there, 
whether it springs from the tube or from the ovary. Hence the region is 
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spoken of as the ^Huboovariau'' region, as both organs lie there. It is also 
called the '‘adnexar* region, the tube and ovary of each side being considered 
the adnexa of the uterus. The method of palpating in different conditions is 
indicated in Figs. 231 to 233. The tuboovarian region lies high and to palpate 
it satisfactorily requires special care. 

Steps in Palpation of the Lateral Kegions 

In palpating the tuboovarian region of either side, proceed as follows: 

]. Place the tips of the vaginal fingers to that side of the cervix, and then 
push them backward and outwai*d and upward as far as possible. 

In order to carry the finger tips sufficiently far into the posterior lateral 
area of the pelvis, it is necessary to push the perineum for some distance into 
the pelvis. This is best accomplished usually by utilizing the force of the body 
muscles, Iransmittcd to the elbow either through the knee (Fig. 234), with 
the foot on a small slool, or through the iliac crest (Pig. 235). This leaves the 
arm muscles free for the deej) delicate manipulation necessary to accurate 
palpation of the pelvic contents. 



Fiff. Fig. Fig 233. 

Fig. 231.--nini.'iriual examination, noriiial .aanoxa. 

Fig 23 2 — riinianual examination, distinctly outlined adnexal mass. 

t'lg. 233. — Bimanual examination, adnexal induration from infiltration. 

2. With the abdominal lingers locate the anterosiiperior spine of the ilium 
on that side and then bring the fingers directly inward (not downward toward 
the pubes, but dirctdly inward or slightly upward) toward the median line 
for about two inches (Fig. 23fi). 

3. Then, at that point, depress the abdominal wall into the posterior part 
of the side of the pelvis until the tips of the abdominal fingers come close to 
the tips of the vaginal fingers (Fig. 237). This brings the fingers near to each 
other back of, or at least in the region of, the tube and ovary. 

4. If the adnexa are not felt in the back part of the pelvis, then bring 
the fingers of the two hands, held in the same relation to each other, slowly 
downward toward the pubes. In this wmy the tube and the ovary are made to 
pass between the examining finger tips and may be felt if decidedly enlarged. 

- In these manipulations the palpation proper is m^de principally with the 
vaginal fingers, the abdominal fingers serving simply to push the structures 
down within reach of the fingers below. 






Fig 235.— AnotVier mtithod of Invaj^inatine the pelvic floor. The force is transmitted through the 
lilac crest to the elbow a.s indicated by the arrow. 
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A common error is !(> bring the tips of the exaniining fingers together too 
close to the pubes (Figs. 288, 289) ; heneo the palpation is of the tissue in front 
of the tube and ovary, oven if they are m normal i)osition. It must be kept 
in mind also that the tube and ovary are likely to be displaced, especially if 
diseased, and the displacement is nearly always backward; hence the impor- 
tance of getting far back in the side of the pelvis when endeavoring to palpate 
these structures accurately. 



r’]^. 23G.- Stfpa III palivilicjii of Ihr loll iulru\d. (/ hIiowm tliL* ('orrect starling point foi 
tliH abiloinlnal tlngoi.s, E show.T <.*riotnou.s stniting posiU(»n, causing angers to miss adnexit, a.s 
.shown in Fig. ;i39. 

Fig”. -Ih’iuging flng<‘rs tog»‘th<*r with ovary and tube h<‘tween tliein. 



Fig. 238. Fig-. 239. 

Flf. 238. — lllustratintr common error. Starting abdominal flntrera too close to the pubes 
and In front of the tube and ovary. Corroct position of fingers shown In dotted outline. 

Flff. 239. — Showing- how the fingers come together in front of the ovary and hence miss 
that area. 

In order to avoid this error, be cerluin that the point of depression of the 
abdominal wall is well .above the luboovarian region, so that when depressed 
into the pelvis it will lie back of the tube and ovary. 

By proceeding gently, so as not lo excite contraction of the abdominal 
muscles, and at the same time steadily pressing the two sets of fingers toward 
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each other, a little with each expiration, the finger tips may be brought almost 
together in the various parts of tJie pelvis. In order to succeed, however, the 
abdominal wall must be depressed at the right place (Fig. 240) and deeply 
(Figs. 241 and 242). 

Facts to Determine 

In the exploration in the tuboovarian region, take particular care to 
search for: 

Tube and Ovary— Usually not felt if normal. 

Abnormal Maas — Enlarged Tube or Ovary, Exudate, Tumor. 

Induration — Inflaninialory Infiltration or Exudate, Adhesions, Scar 
Tissue. 

Tender Area — Normal Sensitiveness of Ovaritis, Inflammation, H^l^per- 
esthesia, Tenderness from other cause. \ 

Tube and Ovary. — In many cases the normal tube and ovary cannot be 
distinctly felt, even by the experienced examiner, and the inexperienced will 
find it difficult even in comparative!}^ easy eases. When the tube or ovary is 
decidedly enlarged, it can be felt to slip between the examining fingers as a 
distinct thickening or as a small rounded mass. 

After locating the adnexa, as above described, it is sometimes advanta- 
geous to try to trace the tube out from the uterus. The fundus uteri is located, 
the examining fingers (vaginal and abdominal making united counteriirossiire) 
pass to the ui^per outer angle, and then feel for the tube as it leaves the uterus 
and runs along the top of the broad ligament. The best place to locate it 
usually, when not abnormally indurated, is just beyond the angle of the uterus. 
It is a much firmer cord here than farther out where the cavity becomes large 
and the tube soft. 

The normal fallopian tube may be felt in a suitable ease (thin patient with 
relaxed abdominal wall and relaxed pelvic floor), in the posilion indicated, 
as a small soft cord about the size of a slate pencil. It presents very much the 
consistency of a piece of rubber tubing. It may, in a suitable case, be traced 
outward and is then lost in the region of the ampulla, whore the tube becomes 
very soft and the ovary comes into prominence as a soft, rounded, movable 
body, a trifle larger than the end of the thumb and sensitive to pressure. When 
the tube is inflamed it is firmer and more easily felt. Usually, however, when 
the inflammation is at all severe, adhesions or plastic exudate surround the 
tube and ovary, binding them and the surrounding structures together in one 
mass and making their separate differentiation impossible. 

If on examination the pelvic tissues are all soft and yielding, and no par- 
ticular pain is caused by the palpation, you may be certain that the tubes and 
ovaries are not seriously diseased, though you may not have felt them. 

Mass in Lateral Part of Pelvis. — The pelvic tissues, with the exception of 
the uterus, are soft and yielding, and any firm body may be felt through them, 
either a tumor or an inflammatory exudate or a firm blood clot. Fluid blood 
or serous exudate cannot be felt unless it is encapsulated. If a mass is found 
to either side of the uterus, determine concerning this mass the same facts 
that you did concerning the uterus — namely, its position, size, shape, consist- 



iTi^ llu‘ ndiu'xal -.irea.s. For the detailed steps^ s(‘e -.'U to 2.09. 

It IS Well to tii'iiii the tillers ol one hand for tlie difficult inside palpation, ^o that aeeuuiey 
may he increased as additional exaiDinaliona are made. Kither hand may bo used. Such use 
ol the liylit hand is illustiated in these colored drawinj^s. The authors of this textbook prefer 
the left hand, as induaited in the jdiotojrraphs in Fi}^s. 240 to 242. Jn palpating^ the lateral 
areas it may or may not lie [lossible to idimtify the ovaries definitely, depending on the thick- 
ness and tension of the alKhuiiiiial wall and the size of the ovaries in that patient. (Netter — 
Sharp ])ohme Seminar./ 



Fig^. 2;i0/» Identifying; a eystii- tumor in the lateral area of the pelvis. Sneh a j^routh 
is liHually from the ovary, but may imiiie from tlu‘ parovarium. A piineipal point in identify- 
ing a mass as adnexal rather than uterine, is the noteli extending’ iij) between the mass and liic 
uterus — that is^ the cervix does not expand into the mass. ( N(‘l ter— Sharp v'ii:, J)ohme Seminar.) 
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Fig. 240. Fig. 241. 

FiK. 240 — r\-iljiation of tho loft lateral ree:ion. Planing the fingers of the abdominal 
hand. Tlicy yfiould ho on a l('Vol with, or a little above, the anterosuperior spine (Indicated by 
tlie cro.sa). 

Fig. 241.- Pnlpation of tlio loft lateral region. Depressing the abdominal wall deeply Into 
the pelvis. 



Fig. •242.-A view from another direction {hr marhed ^ of ‘he abdominal trail 

^ necessary In deep pelvic palpation. 
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ency, tenderness, mobility, and attachments. Determine particularly whether 
or not it is attached to the uterus, and, if so, whether l)y a broad attachment 
or by a narrow one. 

Induration in the Lateral Part of Pelvis. — In some cases where there is no 
distinct mass felt, there is a very definite hardening of tissues at some point. 
Instead of the tissues being soft and pliable, and easily pushed before the 
examining finger, as they are normally, there is a stiffness and fixation and 
resistance, as though there were infiltration and thickening, and the structures 
beyond cannot be satisfactorily palpated. This resistance and fixation of 
tissue without a well-defined mass is designated by the term induration.’^ 
It may be due to infiltration (inflammatory, tuberculous, malignant) of the 
tissues, to inflammatory exudate on surfaces, to adhesions, to scar tissue, or 
to a tumor not yet developed far enough to form a distinct mass. ' 

Tender Area in Lateral Part of Pelvis. — The ovaries are usually leather 
sensitive on biraanutal palpation, and allowance must be made for this normal 
sensitiveness when estimating the diagnostic significance of tenderness in this 
region. 

Tenderness on palpation may accompany almost any pathologic* condition 
in the pelvis, but it is especially marked in inflammatory trouble, in peritoneal 
irritation from blood in the peritoneal cavity and in neuralgic affections of 
the pelvis. 

PATjPATION of other REOIONS 

In the same way, as already described, careful exploration is made of the 
following regions: 

Posterior Part of Pelvic Cavity — Mass, Induration, Tenderness. 

Anterior Part of Pelvic Cavity -Mass, Induration, Tenderness. 

Ureteral Regions — Mass, Induration, Tenderness. 

Pelvic Nerve Trunks — Tenderness. 

Lower Abdomen — Tension, Tenderness, Mass. 

If a mass is found in any of these regions, determine as accurately as pos- 
sible its position, size, shape, consistency, tenderness, mobility, and attachments. 
The anterior rectal wall is applied closely to the posterior vaginal wall. Turn 
the examining fingers so that the palmar surfaces are directed backward, and 
palpate the rectum. Fecal masses in the lower part of the rectum cause no 
trouble in diagnosis, for in that location their characXer is easily recognized. 
In the upper part of the rectum, however, and in the sigmoid region such a 
mass may cause confusion in diagnosis, for it may resemble a prolapsed ovary 
or an inflammatory mass in the cul-de-sac or about the tube. 

The distinguishing characteristics of a fecaJ mass are three: (a) it is not 
particularly tender, (b) it is usually of puttylike consistency and may be 
dented, the dent remaining, and (c) it may sometimes be pushed along to a 
different position in the bowel. 

The method of determining whether a mass is attached to the posterior 
surface of the uterus, and, if so, how intimately, is shown in Fig. 229, where 
the sulcus between the uterus and the mass is being palpated to determine its 
depth. In the case of a tumor with a long pedicle, it is well to have an assist- 
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ant hold the tumor up in the abdomen out of the way, while the examiner, by 
bimanual palpation, feels whether or not there is any connection with the 
uterus or appendaf*es. Also, the uterus may be caujfht with a tenaculum 
forceps and pulled downward (Fifr. 230), assisting still further in palpation. 
Another point is that in the ease of a broad attachment to the uterus the mass 
and uterus move as one body, whereas with a slender attachment the two may 
be moved separately. 

The bladder and other tissues in front of the ulerus should be palpated 
to determine whether there is any mnss or any marked tenderness. 

The region of the ureter on either side is an interesting area which is 
usually overlooked in pelvic palpation. The ureter extends on each side from 
the base of the bladder backward, outward and upward, about half an inch 
from the cervix uteri. Ordinarily it is not felt. In a suitable case, howevei-, 



FIk- 243. Fig. 244. 

Fig. 243. — Palpating tin* ifglon of Uio right ureter. (Ashton — Practice of Gynecology.) 
Pig. 244. — Showing the exact situation of the large nerve roots in the pelvis. In the 
illustration they appear a .shade darUor in color than the other .stnicture.s. (Kelly — Operative 
Gynecology . ) 


it may be felt as a rather indefinite cord or line of tension, exlending from 
the base of the bladder in the direction indicated. Fig. 243 indieat(\s the 
method of palpating this region. If inflamed, the ureter is tender on pressure. 
If infiltrated and thickened, it is easily felt. If a stone is lodged in the low^r 
portion of the ureter, it may be felt. In this way one of the authors was able 
to determine that a stone was lodged in the left ureter, a short distance from 
the bladder, in the case of a pregnant woman with such sudden severe pain 
and threatening symptoms that it was at first feared that the trouble was a 
rupture of an extrauterine pregnancy. The patient eventually recovered and 
carried the child to term. 
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If much inflammation has taken place about a stone or an infected por- 
tion of the ureter, there may be considerable periureteral infiltration that in 
a measure obscures the ureter, and ^ives the signs simply of a cellulitis at that 
side of the uterus and extending toward the bladder. A cellulitis associated 
with persistent bladder symptoms should he carefully investigated, with the 
idea that it may come from the ureter. Determine whether the induration runs 
into the region of the ureter and whether there is tenderness farther up along 
the ureter or in the kidney. 

In cases where pelvic neuralgia or neuritis is suspected, palpate the pelvic 
nerve trunks (Fig. 244). Sometimes the pelvic tenderness, wdiich at first seems 
widespread, may he localized in its greatest intensity along the nerve trunks 
of one or both sides. These may be reached by deep palpation i)er vagjnam 
or per rectum. \ 

Trained Touch ' 

The authors desire to emphasize the importance of training the fingers 
to appreciate differences in the feel of tissues and training the mind to interpret 
the diagnostic significance of the differences felt. The multiplication of instru- 
ments and laboratory aids to diagnosis has to some extent obscured the im- 
portance of the educated touch. Though these aids are helpful, and necessary 
in many conditions, they cannot substitute for trained ])alpation in dc'cp-seatod 
pelvic disease. 

The beginner must learn to read the conditions first by learning the sepa- 
rate letters, so to speak, and then learning what certain gr()U])ings of letters 
mean. The separate items that must be recognized in this examination are 
the position, size, shape, consistency, tenderness, mobility, and attachments of 
the orgaiis. This takes mueh time and ])atienee and well-dir(>cted effoids 
through many examinations. It cannot be learned from lectures. It cannot 
be learned by seeing someone make examinations and api)lica1ions. Tt can be 
learned only through repeated bimanual examinations hy the student himself, 
under competent instruction. Hence the im))or1ance of tlie clinical portion 
of a gynecologic course. 

Though it takes considerable time to learn to recognize normal conditions, 
the time is well s])ent, for no real progrc.ss is po.ssible without this knowledge. 
The normal must be known before the abnormal can be appreciated. This is 
self-evident and yet how' many students at graduation, and physicians long 
after graduation, find it difficult to feel more than the vaginal w^ills and cervix. 

In the recognition of pathologic masses, the same j)oints must be considered 
(position, size, shape, consistency, tenderness, mobility, and attachments), and 
this information, supplemented by the history and other aids, determines the 
diagnosis. 


SPECULUM EXAMINATION 

By means of certain instruments the vaginal walls may be spread apart 
so that those walls and the cervix uteri may be seen. Information of much 
value in some cases may be obtained in this way. 
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Instruments for Regular Speculum Examination 

The instruments needed for this examination are shown in Fig. 245. They 
are as follows : 

A speculum for separating the vaginal walls. 

A long dressing foi-ccp.s for sponging out the vagina, usually called 
“Uterine Dressing Forceps.’’ 

A tenaculum forceps, or “Vol.selluni,’’ for catching the cervix and 
bringing it belter into view. 



Fip. 24r.. Kis. 246. 

Fip. 24.'i.-'" IristruiiH’nts for the spuculuiii rxanutiDUon. a. Jiivalvo speculum, of which It 
is well to have three siiies — lrirj;e. metlium, anti small. U. Dressinp: forceps for swabbing out 
vagina, c. Tt*naeiiluin foret*p,s for eatchiiift ceivix to bring it well into \iew. 

Fig 2 46. — Introtlueing the bivalve speculum Fli’.st step- — rlepres.sing the perineum to give 
room for tlic Rpeeulum tt) be introdticei! 


Vaginal Speculum.— IMie bivalve speculum 245, a) is the kind most 
frofliiontly used in oi’diiiaiy ofliue work. Il ooiisists of two lilades, wliioh are 
introdiieed closed and tlien ojxoied liy a mechanism at the liandlo. The vag:ina] 
walls are thus held apart and a very good view of the walls and cervix may be 
obtained. The bivalve speeiilimi is convenient and gives good exposure of the 
cervix in most cases. 

There are many different modifications of the l)]ades and also of the 
mechanism for separating the blades. The most satisfactory form that the 
authors have found is shown in the illustration. It is called the (Iraves specu- 
lum and has the advantage that it can be easily and quickly transformed into 
a fairly satisfactory Sims' speculum, which is a decided convenience in office 
work. Three sizes are useful— small (virgin), medium, and large. The cervix 
is easier exposed in most cases if the anterior blade of the speculum is some- 
what shorter than the posterior. 
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Some specula are made with three blades, instead of two, constituting a 
trivalve speculum. They are made on the same general principles as the bi- 
valve but the mechanism is more complicated and, usually, without corre- 
sponding benefit. 

The bivalve speculum is used with the patient in the dorsal posture. 

'J'he Uterine Dressing Forceps (Fig. 245, b) is a long strong forceps for 
sponging out the vagina and for making vaginal applications. It may be 
straight or curved as preferred. Tlic authors find the forceps with a straight 
shank and a slight curve near the end more convenient than the much curved 
instrument. A vaginal depressor foi* pushing the vaginal wall out of the way 
is usually mentioned in an examining set, but it is generally not necessary, as 
the vaginal wall may ))e pushed aside sufficiently with the dressing forceps. 

The Uterine Tenaculum Forceps may be needed for catching the cejrvix 
to bring all parts of it into view. It should be light but strong, especmlly 
about the lock, where it is likely to work loose (Fig. 245, c). \ 



Fig. 24 7. Fig. 248. 


Ftg. 247. — Introducing speculum. It has boon carried part way In. Notice the oblique 
po.sition, which prevents iiainful pressure on the urethra. 

Fig. 248. — The speculum earned all the way In ami turmd Into-posltion for opening. 

Steps in the Regular Speculum Examination 

Introducing the Speculum.— The blades of the speciihim are closed and 
the outer surfaces lubricated and the speculum held in the right hand, while 
with the other hand the labia are separated and the perineum depressed some- 
what with one finger (Fig, 246). The speculum is then introduced and carried 
all the way to the upper end of the vagina without being opened. In most 
cases the speculum passes the vaginal entrance most easily when held with its 
width almost vertical, the edge being held just far enough to one side to 
miss the urethra (Fig. 247). When well within the vagina, it is turned trans- 
versely and carried in as far as it will go (Fig. 248). 
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Exposing the Cervix. — After the blades have been introduced well up to 
the top of the vagina, they are opened and the cervix and vaginal walls ex- 
posed (Fig. 249). By turning the speculum in various directions, all parts of 
the cervix and upper end of the vagina may be seen. If the cervix docs not 
come well into view, it may l)e caught with a tenaculum forceps and brought 
downward somewliat and turned from side to side, exposing all portions of it 
and of tlie vaginal vault. 

Information Obtained in the Speculum Examination 

Ihc inrorniation sought in the speculum exaniinatioji is obtained by in- 
spection ol the following stinictures : 

Vaginal Walls — t'olor, Discharge, Redundancy. 

Cervix Uteri— l*osition, Color, Size and Shape, Dacerations, Deviation 
of Axis, KversioTi, Erosion, Tlypertropliy, Cystic Change, Ulcei*. 

External Os— Si/c and Shaj)e, (.^olor of Edges, Discharge, Polypi. 



IMg. 24 0.-- Hl\al\<* speculum in plaei*. Sectional view, .showing: rclalion.s of speculum ami ex- 
posure of the ceivix arnl vaginal vault by openlnjf the blades. 

Vaginal Discharge 

If there is discharge, determine whether it comes from the utm'iis or origi- 
nates in the vagina. If from the uterus and of a stringy mucous cliaracter, 
it comes largely from the cervix. Discharge from higher in the uterus (endo- 
metrium) lacks the tenacious character of the cervical mucus. 

Normally the mucosa of the cervical canal secretes a small amount of clear 
mucus which blocks the canal and protects the vulnerable endometrium above 
from bacterial invasion. This clear mucus coming into the vagina mixes with 
the exfoliated epithelial cells, forming the small amount of whitish niuco- 
epithelial discharge which constitutes the normal vaginal contents. This nor- 
mal discharge occupying the vaginal canal is distinctly protective, in that it halts 
spontaneous invasion by pathologic organisms from outside and even when 
such organisms are carried into the vagina it discourages their growth. In- 
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vestigations as to the cause of this protective quality of the normal vaginal 
contents brought some interesting facts, as follows 

a. The normal vaginal discharge contains large nonpathogenic bacilli 
(Doederlein bacilli) wliich live on the glycogen contents of the exfoliated epi- 
thelial cells, and in so doing form acid whicli maintains the normal acidity. 

b. Any considerable diminution of the normal vaginal acidity favors the 

growth of pathogenic bacteria and pi'otozoa which flourish in alkaline or less 
acid media. The resulting innammation gives rise to various types of patho- 
logic discharge, even causing blood-tinged discharge at times. The growth of 
pathologic 01‘ganisiiis dijiiinishes the glycogen conlents of the epithelial cells, 
which in turn cheeks the growth of the noinjal i)rotective bacilli (both by 
diminishing the glycogen on which they feed and decreasing the acidity, which 
discourages their growth). When this vicious circle is once established, \t is 
likely to continue with increasing disturbance until nature \s efforts at restora- 
tion are aided by appropriate treatment. ^ 

c. Effective treatment restores normal vaginal acidity and normal epithelial 
cells (glycogen) and Doederlein bacilli, and eliminates the pathogenic organ- 
isms. This is accomplislied by washing out the mass of invadiTig organisms 
with a douche, which may contain acidifying material, and supplying in good 
quantity some form of sugar on which the normal bacilli may feed until they 
again become numerous enough to split sufticient cell glycogen for maintaining 
normal acidity. The details of such treatment are given under Vaginitis, in 
Chapter IV. 

d. The factors in the origin of vaginitis and in its cure vary greatly in 
different cases, the variations involving different organisms, relative virulence, 
and the state of the patient’s physiological activities. On the last point it is 
interesting to note lhat the maintenance of glycogen in the epithelial cells 
depends on an adequate supply of ovarian hormones. 

e. The intractable character of vaginitis in children and in the aged is 
due largely to the absence of ovarian activity and ovarian hormones at those 
periods of life. AVhen this was discovered and suitable endocrine medication 
given, the resistant character of the vaginitis disappeared. Lowering of gen- 
eral nutrition and metabolism in various ways may 1)0 a factor in the onset or 
persistence of pathological conditions here as elsewhere. 

f. Tlic reaction of the vaginal contents, as to acidity or tendency toward 
alkalinity, may be talceii as a fair index as to normal or pathological cliaracter, 
and as a rule the greater tlie progress toward alkalinity the more marked the 
pathological dis1url)ancc. Progress toward alkalinity is mcasuied in terms of 
the cliemical symbol pll, which signifies a certain hydrogen ion concentration, 
and increasing pll means increasing alkalinity, as indicnited by tlie increasing 
stippling on the scale in Fig. 250. Extensive studies have shown that with 
normal contents the range of reaction is pH 8.8 to 4.4. Beyond that the dis- 
charge becomes pathological, different levels favoring the growth of different 
organisms as shown in the illu.st ration. 

Ways have been devised of measuring the pH of the vaginal contents 
(mixed contents and also at upper and middle and lower portions of vagina). 
Some of these methods Avill be given later under special examination measures, 
to be used when needed in refractory cases or for other investigative work. 
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While measuring the pll accurately was essential to the imx)ortant investiga- 
tions which estal)lished the relations illustrated, the establishment of those 
facts enables diagnosis and effective treatment in most cases without the neces- 
sity of pll measurements. In fact, the matter has been so well worked out 
that the reading oP the chart may be turned ai’ound — that is, the clinical estab- 
lishment of triehonionas vaginitis (sj'mptoms, character of discharge, smear 
showing trichomonads) indicates al)out pll 5-6, loaded streptococcic or staphy- 
lococcic fields about pll 6-7, and active gonorrhea about pH 7-8. In this con- 
nection it must be kept in mind that the cervical mucus is alkaline and must 
be acidified l)y Ihc vaginal ])hysiological activity before the mixed contents 
present the normal i)Tl reading. This makes clear that in accurate investiga- 
tive work involving the ])1[ it slionld bo i-egistered at different parts of 
the vagina. 


NORMAL 


PATHOLOGICAL 

6“ 7 
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3 ato+ 4 


TRICHOMONADS 
5 toG 



STAPHYLOCOCCI 
STREPTOCOCCI 

MONILIA gonococci 

5.5 to 6 6 6.ato8.5 


Figr 250. — Duigrani in(.licritlng tlic variations in the pH of the vag'lnal contents, and also 
the pathogenic organisms which flourish at diffeient stages of alkalinity. (Modified from G. U. 
Scarle & Company.) 


]\licros(‘opic Features 

The iiiieroscopic; exatniiialion of the vaginal discharge serves to identify 
tlio predoniiiiating typo, of cells jn'csont and also in most cases the pathogenic 
organism if any. 

Preparing the Slides. A small drop of warm water is placed on a slide 
near one end, a little of the dischai'ge is mixed with it and it is then covered 
witlv a coverglass. Tliis fresh or live slide is for examination for trichomonads. 
Incidenlally, the reduced light used to bring out the outlines of the protozoon 
liriiigs out the outlines of epithelial cells and cell nuclei and also of branches 
(mycelium) and b>ids or spores of yeast and other fungi. 

Slides for staining may be made at the same time, if sucli are desired. A 
small amount of discharge is placed on a slide near one end, the end of a 
second slide is placed on it, and then the two are drawn apart, leaving on each 
a film or smear. This ni.aneuvcr gives a thin film, which is better than a thick 
one for a stained specimen, and it gives two films of the same portion of dis- 
charge, which is advantageous when examination of the blue-stained smear 
shows forms suspicious of gonorrhea and it is desired to make gram deeolori- 
zation of a similar smear and compare. 

Examining the Slides. The “warm” slide or live slide is all ready to be 
placed on the microscope stage for examination. It is examined first with the 
low power for focusing and picking out special fields, and then the noscpiece 
is turned to the medium high power for study of individual epithelial cells and 
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protozoa and fungi. Tlie light-diaphragm is stopped down sufficiently to show 
tJic outlines of clear bodies, such as e])ithelial cells and trichonionads. 

Cellular Mlenients. The normal cellular clemenls in the age of active 
ovarian functioning (between i)uberty and the menopause) arc quite different 
fi‘om those before puberty and after the climacteric decline of ovarian function, 
^riie various normal types are described and illustrated under Physiology in 
(chapter I. 

Estrogen deficiency is indicated in the accomi)anying illustrations, the grad- 
ual loss of ovarian function being well shown by the changes in the vaginal 
contents. Contrasting the normal estrogen picture (Fig. 251) with starting 
estrogen deficiency (Fig. 2*52) modification of the large epithelial cells is seen. 


Tn f^ig. 2511 the large epithelial cells divide the field with the smaller ‘ 'atrophy” 



Fijf. Eifi. 2r)2. 

Fier. 25L— Tins type of vamnal sjiiear indicates normal cstroKcn effect. The cells are 
large and flat, tlic edges are clean cut and the nuclei are small (pyknotic). No “atrophy" cells 
are present. Smear taken on eighteenth day of cycle from young woman, aged twenty-three 
yeans, with normal, regular men.strual cycle.s. 

Fig. 252. — Beginning estrogen deficiency. Smear taken fr'om patient aged forty-three 
year's, ten month.s after sjiontaneous menopause. The celhs ai\' .somewhat smaller than those In 
Fig. 251, les.s regular In shape, less flattened, margins not so clean cut, and nuclei are larger — 
that is, the cells are les-s advanced in the proces.s of roi'iiiflcatlon, flattening of cell and .shrinking 
of the nucleus, which mark the normal exfoliation of full (‘Slrogen effect. ((Telst and Salmon — 
Am. J. Ohst. <€ Gynec.) 


If inflammation be present at any age, pus cells (dead leucocytes) are 
massed in the microscopic picture, the extent of the massing of pus cells depend- 
ing on the intensity of the pathologic process. In addition, protozoa (usuall}'^ 
trichomonads) or fungi (mainly monilia) may be found. The distinguishing 
features of each are described in detail under that disease in Chapter IV. 

With fresh or live smears a coverglass is used to slow evaporation, thus 
preserving cell forms and triehomonad activity as required for ordinary exanii- 
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nation. When longer study of the organisms is required, as in special investi- 
gations, evaporation may be still further slowed by employing the hanging droj). 

Bacterial Elements. Staining the Slide. When abundant, bacteria may be 
dimly seen in the plain slide by the refracted light used in outlining the larger 
cellular elements, but for bacterial examinalion it is necessary that the slide 
be stained. The film is first allowed to dry. Then the slide is passed two or 
lliroc times through a flame (Bunsen gas flame or alcoliol lam])) to fix the film 
on the slide so it will not wash off. The film may be stained by flooding for 
fifloon seconds with a weak solution of any of the commonly used aniline dyes. 
A 1 per cent solution of melhylene blue is the one usually employed. J^nough 
is di‘ 0 ])ped on to cover the film and, after the requhed time, is washed off in 
running watei*, and the exc(‘ss water is removed gently witli blotting paper. The 




253. Moilerato ivsti oki'II iU*flcH“ncy Snieai from patient forly-eiRht years, four 

Noars after bilateial ov.ai jrrtomv Note the appearance of small epithelial cclhs (“atrophy" 
oelhs). which dlvirlo the field with the larec cells of the preceding slide. 

Pit, 254. Advanced e.strogen deficit- ncy. Smear from patitmt aged fifty-nine years, nine 

^ear.s aftei- the menopfiU'^e. "Atrophy" cells and leueorytes have taken the field There are 
none of the larRc ei)ithelial cells char.acteri.stie of e.strogen effect, (Geist and Salmon — Am. J. 
Obst. d (7j/ner. ) 


film is allowed to dry, and is then ready for the mieroseoi)e. Examination may 
he made first with a medium hifjh power ohjoctivc for general orientation, and 
then a drop of oil Ls placed on the film and more detailed examination is made 
with the oil immersion objective. No eoverglass is needed, and if one be used it 
may prove loo thick to allow pro[)er focusing of the oil immersion lens. 

Vaginal Walls.— Arc the walls of normal color or is there congestion? If 
congestion, is it active or passive? If the walls are bright red, that means 
active or arterial eoiigestion and is due to inflammation or irritation. If the 
walls have a bluish tinge, that means passive or venous congestion and indi- 
cates cither pregnancy or some interference with the circulation, as by a pelvic 
tumor or exudate or by failure in compensation in heart disease. 
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Small punctate bleeding areas on the vagina, without large ulceration, 
are due usually to severe inflamniation of the trichomonas or monilia type, or in 
older women to atrophic (senile) vaginitis. 

Cervix Uteri.- Is the cervix in low position, so that it is easily exposed 
when the speculum is in but a short distance, or is it higher than normal, so 
that it cannot be well exposed with the speculum of ordinary length? Is the 
color normal or is there congestion, cither active or passive? Here, as in the 
vaginal Avail, active congestion means inflammation or irritation, and passive 
congestion indicates either pregnancy or obstruction of the circulation. A 
bright red area extending a considerable distance out from the os is usually 
due to eversion or erosion. 

Is the axis of the cervix directed across the vagina, as it should b(‘ jnoi*~ 
mally, or at.ong the vagina, as in retrodisplaccment of uterus or anleflekion 
of cervix ? \ 

External Os.—The size and sliape show Avhether or not there has b^en 
laceration and consequently are of considerable medicolegal impoi1an(‘(‘ in certain 
cases, b(*causc they furnish strong evidence for or against a ])revious childhiith. 

Different appearances of the normal cervix are shown in Figs, 'ihr) to 258. 
Fig. 259 shoAVs cervicitis with free discharge of tenacious mucus. Tiu‘ cervix in 
hhg. 260 shows laceration and erosion in addition to discharge^, liaceration, 
erosion, and cyst formation ai'c shown in Fig. 2().l. Tvfxss of lac(M‘aled c(‘rvix, 
with the A"ai*jous shapes resulting, ai'c shown in Ihgs. 262 to 269. Therc^ is nor- 
mally a clear, sti(;ky, tenacious mucus in the cervix and about the extei'ual os 
The first effect of inflammation is to make this more abundant and lal(*r it 
becomes mixed with ]nis. As long as the cervical inflammation is a prominent 
part of the process, the tenacious, stringy quality will be a prominent feature' 
of the discharge. If there is any suspicion of gonorrhea, make a spread of the 
discharge for microscopic examination. If de.sired, dis(*harge in the ut(‘rim‘ 
canal may be Avithdrawn for diagrio.sti<^ or therapeutic ])uri>ose Avith a suction 
bull) and tube. 

Occasionally a polypus Avill be se(‘n ju'C'Scnting at llu' external os or hang- 
ing by a pedicle. 


Difficulties in Speculum Examination 

Poor Light. — If the light is so poor that the cervix and up])er ])ortion of 
the vagina cannot be seem, an ordinaiy flashlight is helpful or, if that is not 
available, a head mirror may be used to reflect light from any source into 
the vagina. Also, there are now available small electric lights to use in the 
speculum, and even specula Avith lights incorporated. 

Painful Abrasions. — If there are painful abrasions or Assures about the 
vaginal orifice which interfere with the examination, the sensitiveness may be 
diminished by the application of a small piece of absorbent cotton soaked in 
a 10 per cent cocaine solution. Leave this in place for from three to five 
minutes, then remove it and proceed with the examination. 

Redundant Vaginal Walls. — When the A^aginal Avails are very lax and 
redundant, as sometimes occurs because of subinvolution folloAving labor, 
they collapse about the speculum in such a way as to hide the cervix. This 
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difficulty may in some cases be overcome by using a longer speculum. When 
this does not expose the cervix satisfactorily, the redundant walls may be 
held out of the way by the use of a rubber sleeve over the speculum, as shown 
in h^ig. 270. Another method of overcomijig the difficulty is to put the patient 
in the Sims posture and use the Sims sneenlnrY^ 



_EroBloii of the cervix, with a few scattered cysts, (H. MacNaush Km- Jones- 
Diseases of Wowfw.) 
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Examination With Cylindrical Speculum 

The cylindrical speculum consists simply of a lube with the outer end 
flaring and the inner end cut obliquely. It may b(‘ made of metal or hard 
rubber or glass. The cylindrical speculum is useful in certain iorms of treat- 



Fi&js 262 anil 263. — SmIo and t’nml \ lews of a siinido hilnG'ial Infill aliim, requiring no Iroat^o’nl. 



Fig. 264. — I^'ioiit view of a uriilaleial luo«Mation lequiiinK no ticatmi'nt. 

Fig 26rj — Sitlt! view of a iindaleial laoorahoti. Siiih a laceration ma> oau.si* .iboKion in 
iio early inonlli.s of picgnancj. 



Fig. 267. 'Front view of a bilatc*ial lai'n at ion, allowing i i oded area and Nabollnaii 
follicles. 


Figs. 262 to 267 — Lackrations of thk Tkiivix I'tkri. (Haldy — A airnrou rfxlbook of 
Qyneoologij ) 




Figs. 268 and 269.-~-Te.sting fur the extent of the in ('ases where the eervix lias the 

appearance of a ball. The center of the anterior lip {A, Fig. 268) and of the posterior Up 
iB) are each caught with a tenaculum and brought together, as Indicated in Fig. 269. (Baldy — 
American Textbook of Oynecology.) 
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nient, particularly when it is desired to apply to the cervix medicines from 
which the vaginal walls should be protected, but it is not much used in 
examination work. 

When in the examination of a girl it is necessary to inspect the cervix, 
this may be accomplished without disturbing the hymen by use of a small 
cylindrical speculum for which Kelly’s eystosco])ic tubes do very well. Jiight 
may be furnished ])y a Hashlight or a head mirror or a miniature electric light 
in the speculum. 

Examination With the Sims Speculum 

The Sims spt'culiim is a ])erineal retractor, and for use rcviuires the i)atient 
to be put in tlie Sims ])os1iire. Like any other retractor, it must be held in 
l)laee either by an assistant or by a meebanism (s])eenliim holder), of which 
Ihei'e are several vaiueties. 



,U ^ 


Kl|^. 270. Dovioo Ui Improve wpeciilar examinations, eonsistiiiK of bivalve vasmal speculum with 
a section of IVnrose diain used as a sleeve. (Tucker — J. A. M A.) 

The Sims Speculum consists of a blade, somewhat resembling a duck’s 
hill, and a handle. As usually made, two blades are placed oJi one handle, a 
barge blade at one end and a small blade at the other (Fig. 271). A further 
iinproveinent is a flange near Ihc larger blade (Fig. 272). This flange holds the 
fleshy part of the right buttock up out of the way. The (fraves bivalve speculum, 
mentioned above, is easily and ([iiiekly changed into a .satisfactory Sims specu- 
lum (Fig. 273), so it is not usually neces.sary to buy a special Sims speculum. 

The Sims Posture. — The principal points about the Sims posture, called 
also “left lateral posture’’ and the “semiprono po.sture,” are as follows: 

1. All constrict ion must be removed from around the waist. 

2. The patient lies on her left side, with left arm and hand behind her and 
the front of the chest turned toward the table as far as possible without discom- 
fort. When in proper position, the upper part of the body rests on the left breast. 
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3. The hips rest near the lower lelt corner of the table and the body ex- 
tends diagonally across the tfxble toward the right side. 

4. The left thigh is drawn up so that it forms an acute angle with the body, 
and the right thigh is drawn up still more, and allowed to di’op over the lower 
one. This puls the patient in the position shown in Figs. 274 and 275, and it 
permits the abdominal wall and the intestines and uterus to fall forward. 

Use of Sims Speculum.- To introduce the speculum, the right labia are 
raised, thus exposing the vaginal opening, and then the speculum point, well 
lubricated, is carefully worked into the oiiening. At the same time, the peri- 
neum is pulled somewhat backward with the speculum ])oint, in order to give 
more room for the point to slip in (Fig. 276). The blade is then carried all the 
way in. The speculum is then grasped firmly and ])ull(‘(l backward, thiisj re- 
tracting the perineum and exposing the intei-ior of the vagina (l^^ig. 277). 



Fig. 273. — Sims' spi-culum, two blades of different size.s attarlied tu oin.- htindlo. 
Flff. 272. — Flange attached to one blade to hold back buttocks. 

273.— -Graves' bivalve speculum changed to the .SIrns type. 


As the speculum is introduced, the vagina becomes distended with air, and 
when the perineum is retracted the cervix and anterior vaginal wall may be 
seen. To bring the cervix into still better view, catch it with the tenaculum 
forceps and bring it slightly toward the opening. 

When Indicated. — The Sims speculum with the Sims posture is of decided 
advantage in the following conditions: 

When the bivalve speculum fails to expose the cervix satisfactorily. This 
may be due to the vaginal walls being so lax that they fall about the blades 
and obscure the cervix, or it may be due to the vaginal opening being so small 
that the blades cannot be sufficiently separated. Again, in some cases of in- 
flammation of the uterus or about the uterus, the bivalve speculum cannot be 
opened sufficiently because the anterior blade causes pain by pressure on the 
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inflamed structures. When examining or treating a lesion in the posterior 
vaginal fornix that is difficult to expose with Ihe bivalve speculum, the em- 
ployment of the Sims speculum and Sims posture may aid. 


Securing Adequate Specimen From Cervix 

There has been a marked advance in the handling of chronic inflammatory 
conditions about the cervix, whether or not there be suspicion of malignancy. 



The improved method consists of efFcctivc treatment of the chronic cervicitis, 
along with the obtaining of the specimen. This is accomplished by excising 
the whole affected area in the cervix. The patient is sent to the hospital so 
that the cervical conization and the usually needed endometrial curettage can 
be carried out in a thorough way. The excision of the area of chronic cervicitis 
may be made by conization with the electric cutting wire or by conical excision 
with tile knife. The former is preferable wdicre the proper current machine is 
at hand, for the latter entails more bleeding and extensive suturing. 

This therapcntic handling of the chronic eervieitis removes that menace, 
and puts the cervix in good condition. At the same time it gives an adequate 
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specimen comprising all the area affected. Microscopic examination of such 
a specimen settles the question of malignancy. If no malignancy is found in 
the cervical and endometrial tissues the patient returns home with the uterus 
in good condition, and we have no further misgivings as to what process may 
be going on in it. 

C/ontrast this thorough treat nient of clironic cervicitis with the old pro- 
cedure of excising a small specimen for the pathologist and, if no malignancy 
is found, allowing the process in the cervix to go on, and after a while wdien 
another area becomes suspicious excising another small specimen-- and so on 
until malignancy finally develops in the area of persistent irritation. (General 



Fig. 276. FlP 211 . 


Fig. 276. — Introduclnp the Sima speculum. 

Fig. 277. — Speculuui In place, and showing also the inctlmd uf Fioldlng It and of kceplnt; 
Ujc ur3pcr buttock out of the way. 

adoption of the improved plan of handling chronic cervicitis and other ii rita- 
live conditions about the cervix will go far toward prevention of cancer of iiie 
cervix and the diminution of d(‘aths from that disease. 

In explaining the proposed treatment to the patient, it is well to put it 
altogether on the thcraj^eutic basis, the diagnostic side being touched on only 
as necessary to answer questions or prevent postponement of ti’eatment. The 
sinister thought that she may liave a cancer is easy to arouse in a ])atient but 
very difficult to quiet, hence any unnecessary intimation in that direction is to 
be avoided. The patient is sent to the hospital for removal of the chronic 
inflammation — and if no malignancy is found slie may never know that cancer 
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was susi)ected, thus being spared unnecessary worry. If the patient asks about 
the possibility of malignancy, explanation is made that as a matter of routine 
all tissue removed is checked over microscopically. 

Of course, a polyp with a small pedicle may be twisted off or a projecting 
piece of tissue clipped off in the office with cutting forceps (Fig. 278). Such 




FIk. 279.- 


-^Ineti-uments for dilating cervix, a, uterine sound; ft, three graduated metal 
dilators for enlarflng the cervical canal ; o. small branched dilator. 
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specimen should be at once dropped into a small bottle oi' 10 per cent I’ormol 
or 95 per cent alcohol and sent in a mailing tube to the pathologist for micro- 
scopic study. A supposed simple polyp may show beginning malignancy. If 
the pathologist’s report shows no malignancy, the incident is still not closed. 
What caused the polyp? A cervical polyp usually means chronic irritation 
inside the canal. This should be eliminated before adenocarcinoma develops 
in that hidden location. The plan of curettage and conization ijrovides effec- 
tive treatment for this condition, and at the same time gives adequate material 
for decisive microscopic investigation. 

Exploration of Endometrial Cavity i 

Invasion of the uterine cavity with sound or curette requires careful asep- 
sis. It carries some risk and should be employed only for some special purpose 
warranting the risk. The gas test for tube patency and the securing of miilute 
endometrial specimens, for microsco]>ic examination to determine if ovulation 
has taken place, are taken up later under special examination measures. 

Dilatation oi‘ the cervical canal as a diagnostic and therapeutic measure for 
stenosis is not infrequently I'oquircd. Instruments for office dilatation arc sliown 
in Fig. 279. When there is bleeding or discharge indicating some disease of the 
endometrium, regular cundtage in the hos])ital under operative ])repai‘ation and 
asepsis is the advisal)lc diagnostic and therai)eutic measure. At the same time 
nndei* (operative analgesia clironic infiammalory lis.sue may be coned from the 
cervix and also deep palpation made of llu‘ various pelvic siructurcs. This is 
tak(;n up in detail when consid(‘ring examination iindei’ anesthesia. 

RECTOABDOMINAL PALPATION 

In many cases it is of decided advantage to follow the vaginoabdominal 
and speculum examinations with rectoabdominal iialpation. This is made pri- 
marily for high palpation back of the uterus and })critoneal cul-de-sac and 
parametrium. It is particularly helpful when there is marked retrodisplace- 
ment of the uterus or a mass in the cul-de-sac or parametrial infiltration. In 
cancer of the cervix, rectal palpation in front of and back of the pararneti'ium 
on each side will add much information as to the extent of parametrial involve- 
ment, for the sweep of the examining finger is not limited as it is when examining 
within the vaginal vault. 

The index finger of the gloved hand, well lubricated, is introduced into 
the rectum and carefully worked up high back of the uterus and parametrium 
and between the uterosacral ligaments. Then with the abdominal hand the 
structures are pressed down for palpation with the rectal finger, as indicated 
in Fig. 280. The posterior surface of the retrodisplaced uterus may be out- 
lined and also any mass in the cul-dc-sac. Fluctuation there may be made out 
and the presence and extent of parametrial infiltration determined. When seek- 
ing the pedicle of a movable tumor, it is sometimes helpful to have an assistant 
push the tumor upward as shown in Fig. 281. 
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Incidentally, this rectal palpation will show whether or not there is any 
marked disturbance in the hemorrhoidal area, and trouble there is sometimes 
an important factor in the patient ^s distress. The hemorrhoidal area is usually 
somewhat tender and there may be spliincter spasm with considerable pain on 
introduction of the examining finger. This may be lessened by directing the 
patient to ‘Miear down/^ thus relaxing the vspastic muscle as much as possible. 
If there is shaT’j) pain, as from a fissure, an application of 10 per cent cocaine 
solution may be made for the rectal intrapelvic ])a]pation. Of course, if there 
IS definite rectal trouble of undetermined ehai'acter a regular examination 
with the rectal speculum is advisable. 

Rectovaginoabdominal Palpation. — In exceptional eases when making the 
rectoabdominal examination, it is advantageous to introduce the thumb into 
the vagina in ordot* to grasp the lower part of a mass between the finger in the 
rectum ami tlie thiiml) in the vaginal canal, the structure being pushed down 
within reach ])y the abdominal hand (rectovaginoabdominal palpation, Pig. 282). 



FIr-. 2S0. 



FiR. 281. 


Kir. 280 — Hertoabiloniinul palpation. Tlie band should bo gloved. (Montgomery — Prac- 
tical O ynvcoloi/y ) 

Fig. 281. — I’alpating tlo* podirle of a tumor, with tho tumor pu.sliod up into the abdominal 
oavity rind thr iilorii.s oauehl with a tonaridum foivojia and pulled downward. (Montgomery — 
P rani ten I Oynvrolopy ) 


Palpation of Coccyx.— In eases of persistent pel vie pain wliere no sufficient 
e.au.se is iVniiul al)onl llie ulenis or adnexa, llu* eoecyx should he palpated. 
Tins small bone at the tip oti the s.'ierum is not infrequently the .site of neuritis 
or arthritis or a ehroiiie in(lamin.T.tion resnltius' from an injury sustained 
months or years ago. These injuries can usually he traced to childbirth, 
though ocea.sioiially sneh a eoiulitioii will i-esult from a tall. In some cases, 
disturbance may heeome manifest here without previous injury. Tenderness 
of the coccyx or a mass about any portion of it, or a deformity, may be easily 
determined by an examination with the gloved index finger in the rectum and 
the thumb over the coccyx (Fig. 283). The cxaininatiou is most conveniently 
made with the jiatient lying on her side. In this way tho coccyx may be accu- 
ralcly outlined and any deviation from the normal determined. In some cases the 
coccyx appears to be normal until an attempt is made to move it, when there is 
severe pain, indicating trouble in the joint or about the fasciae or muscles. 
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LOCALIZATION OF BACKACHE 

Pain in the back is a prominent symptom in many pelvic diseases, and in 
many extrapelvic diseases as well. Its diagnostic significance depends on its 
location, that is, upon the structure involved. Consequently, a careful locali- 
zation of the backache should be made in each case, the same as pain or tender- 
ness in the abdomen is accurately located. 

After finishing the intrapelvic examination, have the patient sit up on 
the table. The clothing is raised from the lower back and the patient is re- 
quested to indicate exactly where the backache is or comes at times. Notice 
whether it is in the lumbar region or over the sacrum or in the coccygeal area. 
Then palpate firmly with the finger tips over the region indicated and else- 
where, to determine if there is point tenderness or if the trouble is just a 
diffuse aching, (live particular notice to the sacroiliac joints to sec if thei’c 
is tenderness from arthritis on either side (Pig. 284). ‘ 



Fig. 282. — Hectovaginoabdoiiiinal {.lalpation. One or two angei’H of tlie gloved ha-iid a.re 
introduced into the rectum and the thumb into the vaKlna, ami the uteni.s, or other inas.s low 
In the pelvis, is graspod between them, a.s it us pushed down by the abdominal hanil. (Mont- 
gomery — Fracical Gynecology.) 

Fig, 283. — Method of pMlpating tlu' eoeeyx. The liand .should be gloved. (Jlirsl -Duseasea 
of WooiFn.) 


Backache From Genital Diseases 

Backache may be caused by any genital lesion which leads to intrapelvic 
congestion or pulling or pressure. The imin in the back due to intrapelvic 
disease is usually diffuse across the sacrum. Definite tenderness on palpation 
is not ordinarily a part of this type of backache, though tender areas due to 
other conditions may be associated with it. 

Though retrodisplacernent of the uterus causes backache in some eases it 
does not do so in all eases or as uniformly as popularly supposed. A consider- 
able proportion of patients with retrodisplacernent have no pain in the back. 
One condition that causes a most persistent and annoying backache is para- 
metritis posterior, and it is frequently overlooked in a pelvic examination. 


preparation for gynecologic examination 
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Another |i»enital lesion that nearly always causes backache is prolapse of the 
uterus with cystocelc aji<l rectocele. 

Backache From Extrag'enital Conditions 

Backache from extraf>‘enital disease is of very frequent occurrence and 
must bo given due considciatiou wlien determining the diagnostic significance 
of this conjmon symptom. It may be situated in the lumbar region, in the 
sacral region, or in the coccygeal region. 



KiS" -^'1. -Arfa.s to l)c palliated for point tenderness. Area of kidney tentlerne.SH shown 
h> “x.” Uchiw , au*a of sacrotliac t».‘ndorness and still lower, area of coceygoal tenderness, 
(('ro.ssen and (^rosson- of (Jynccolopy, The C. Mosby Company.) 

PREPARATION FOR GYNECOLOGIC EXAMINATION 

Tlio various [loiiils cousidoi'rd niulrr this hoad may he grouped as I’olhtsvs: 

Offic'C Arraiigomcnls. 

Oirerlioiis to I’aticiit. 

Protofting Measures. 

I’leservation of S])eeimeiis. 

Kxaniinatioii at Home. 

Office Arrangements 

Then? are lliree things of ])arlieular importance in liie liaiidling of gyne- 
eologie patients; 

J. Screened Area in the Consulting Room.- -'Die portion of the room that 
is ii.sod for the examination should be suitably screened from the oilier part, so 
that the patient may make sneh arrangement of the clothing as she wishes 
ill privacy. It is very eonvonient to have a separate room for the examining 
room. Mhiere no separate room is available, a neat substantial screen, afford- 
ing the patient privacy for tlio required preparation, does very well and is 

inexpensive. . .... 

2 Table. A satisfactory talilc for gynecologic examinations is the regu- 
lar' surgical chair with footi-ests. The advantage of the footrests is that the 
patient’s hips may be brought to the end of the tabic without her feet being 
forced so near the buttocks as to be uncomfortable. 


180 


GYNECOLOGIC EXAMINATION AND DIAGNOSIS 


3. Nurse.— When a physieian is doing much gynecologic work, it will be 
found a wise investment to have a nurse to prepare the patients for exami- 
nation and to prepare the necessary articles needed in office examination and 
treatment. Aside from the great convenience to the ])hysician, it makes the 
patients moie at ease, and, in addition, tends to x>i'oteot the physician from 
blackmail by designing persons. When a nurse is not required for other work, 
she may be hired just for office hours. 

Directions to Patient 

Direct the patient to loosen all bands about the waist, so that the clothing 
may lie ])ushed up and doAvn sufficienlly to bare the abdomen. This is npees- 
sary at first, for the first examination should lie tliorough, irn'liiding exami- 
nation of the entii’e abdomen as well as the pelvic exploration. Examiiumion 
of the breasts may be necessary in cases of suspected pregnancy. \ 

In the subsequent visits, it may not be necessary to loosen tlie clothipg, 
depending, oE course, on what treatment or further examination is i‘equire<I. 
It is not necessary in ordinary speculum treatments. Any treatment, how’cver, 
necessitating deep bimanual ])alpfition, such, for example, as replacement of a 
retrodisplaced uterus, requires the loosening of bands. 

Protecting Measures 

The measures neoessaiy for protef*ting the patient and youi* hands from 
infection arc simple and easily carried out. h'irst, use a ])aper towel or other 
protecting material under eaeJi patient. Second, enqiloy a I’ubber glove when 
palpating the genitals or making internal examinations. Third, drop soiled 
gloves and instruments immediately into a basin for later sterilization, aiul 
thus avoid eonlaminatiiig the table or wuishstand or otlier articles. 

After the office work is finished, water is j)oiired into ihe basin of soiled 
gloves and they are boiled for ten minutes. It is well to have a towel in the 
basin to protect the gloves from injury by direct eontaet with the hot nudal 
bottom and sides. After the sterilization, the gloves are taken out, cleansed 
in watci’ to remove all foreign particles adhering to them, dried on a clean 
towel (being turned inside out often enough to secure good drying), dusted 
inside and out wdth a drying powder, wrapped in a clean tow^l, and laid away 
for subsequent use. When there is an examination or treatment requiring 
sterile hands, a pair of the rubber gloves is wrapped in a small tow^el and 
dropped into the water on top of the instruments, to be boiled with them. 

Preservation of Specimens 

The preservation of speciirieiis for microscopic examination is a very simple 
procedure, and yet in many doubtful eases, eui’Cttings or cervical polypi removed 
or jiieccs of tissue passed spontaneously are thrown away or k(‘])t in such a 
manner that they arc not fit for miero.seopic examination. Thus is lost a valuable 
aid to early diagnosis, in conditions where early diagnosis is important. 

A good all-round preservative for these specimens is alcohol (95 per cent). 
It is nearly always at hand, and it preserves the specimen indefinitely in good 
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condition for microscopic examination. As soon as possible after removal, and 
without unnecessary handlinj?, the specimen is dropped into a small bottle con- 
taining the preservative and then forwarded to the pathologist. 

A 10 per cent solution of formol is another good preservative. Formol, 
which is a 40 pci- cent solution of formaldehyde gas, is known also as formalin 
and as formaldehyde solution. An advantage of the formol solution over 
alcohol is that the formol does not interfere with immediate diagnosis by 
frozen section. 


Examination at Home 

When a patient is seen at her home, sick in bed, the methods of explora- 
tion employed are usually^ abdominal, vaginal, vaginoabdominal and, in some 
cases, re(*toal)dominal, A patient who is too sick to come to the office for a 



Fit?. 285.~PaUtMit arranged In bed for abdominal examination. 


pelvic examination is usually suffering, not with a superficial disturbance that 
can be seen by inspection of the external genitals or through a specxilum but 
with some deep-seated trouble, the nature of which can be determined only by 
deep internal palpation. In most cases of this kind the inspection of the 
genitals and the speculum examination add nothing of importance to the in- 
formation otherwise obtained, and may he omitted. 

Tu such a ca.se, the abdominal examination is made first. The patient is 
directec to move to the edge of the bed and the clothing is loosened and pushed 
nn and down to expose the abdomen, and the knees arc drawn iip to relax the 
abdpmLal imiscles (Fig. 285). The abdomen is then examined by the various 

methods previously explained. 

mi • 1 onrt vi iriiioabdominal examinations, with deep bimanual pal- 
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Fiij. 28C. — I’aticnt aiianKctl jn bu<i for vaulmil ovainlnatlon. 



Fig. 287. — Position of examiner for accurate bimanual examination with the patient In 
bed, showing the relations of the examining hand and arm. The examiner sits on the side 
of the bed and the arm lies bfitiueen the widely separated thighs, so that the examination Is 
made from directly In front of the pelvis. 


preparation l,m gynecolooic examination 



— Anotlier method of arrans^ing a bed-oatlent fnr 
genitals. This is useful when the patient Is very sick or when external 

are simply slipped to the edge of the bed and one foot is placed ^n a chair! ^he hips 
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turbance to the patient by observing the following directions, some of which 
were partially carried out in arranging for the abdominal examination: 

1. Direct the patient to move close to the left edge of the bed. There is 
but little disturbance — she lies just as she is in bed, except nearer the left 
edge (or the right edge, if the examiner uses the right hand for the internal 
palpation). A patient seriously sick, even with peritonitis, may usually be 
moved over sufficiently. 

2. Remove the heavy bedclothing, all except the sheet with perhaps a 
light blanket, and have the patient draw up both knees so that the feet are 
near the ))uttocks (Fig. 28(5). 




Fig. 290. • -1*1. 

Fig. 290.. — Kitchen table, wltli portable foot rests attacheiJ ready for a gynecologic 
examination. 

Fig. 291. — Kitchen table arranged with portable leg holders, for cuiellage or olher small 
vaginal operation, when the patient cannot be taken to the hospital. 

3. Sit on the bed, against the patient’s left foot, and direct the jiatient 
to separate the knees widely. The gloved examining hand (with the index and 
middle fingers well lubricated) is to be passed between the patient’s thighs 
(Fig. 287) — not under one thigh, as ordinarily directed. The examining fingers 
are introduced deeply into the vagina, care being taken to depress the 
perineum sufficiently to allow their introduction without pain. 

4. After the simple vaginal examination is completed, then the right hand 
is made to depress the abdominal wall into the pelvis as in the regular bi- 
manual examination. 
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The authors call special attention to the details given above because they 
find that their accurate carrying out aids materially in securing needed infor- 
mation in deep-seated pelvic troubles. By following the directions closely, the 
examining hands and arms are made to occupy practically the same advan- 
tageous relation to the pelvis as in the regular office examination with the 
patient at the end of the table — that is, the examination is made from directly 
in front of the pelvis. The usual procedure of sitting on a chair beside the 
bed, with the examining arm passed under the thigh (instead of between the 
thighs) is much less effective Avhen deep pelvic palpation is required. 

Wliil(j the abov(‘-meiitioncd examination methods are generally the only 
ones required when the patient is sick in bed, there are some casCsS in which 
iurther examination is advisable. Wlienever the patient complains of sores 
about the genitals or of itching or burning or profuse discharge, the genitals 
should be inspected in a good light. Likewise in any ease in which it is thought 
that additional information of value may be obtained by the speeulnm examina- 
tion, that procedure should be carried out. 

For the inspeetiou of the external genitals and for the speeulum exami- 
natioii, tlie patient may ho turned across the bed with the hii)s near the edge 
and each foot r(‘s1ing on a chair (Fig. 288). This is often referred to as the 
' ^ cross-bed^’ position. If movement of the patient to this extent is likely to 
(*ausc i>ain, slu^ may 1 h‘ simply turned slightly and one foot placed on a chair 
while the other fool rests on the bed, as slunvn in Fig, 289, 

^Vli(M‘e a s]»eeial gynecologic examination is required at the patient’s home, 
poi‘tal)l(' footrests may he attached 1(» a plain kitchen table (Fig. 290). With 
lliese ])or1al)le footrests are furnished also tall uprights for use as leg-holders 
(Fig. 291), by which the feet and legs may 1)0 held out of the Avay during 
examination und(‘r anesthesia or during an operation. They are convenient for 
use where* a minor opei'alirm mnsi be done in the patient’s home. 


SPECIAL EXAMINATIONS 

It is not necessary to take space for details of all the examinations re- 
ipiired in I’Ogard to probable or possible conditions or complications in gyne- 
cologic i)atients. I’ernsal of the list near the beginning of Physical Examination 
will tlirect attention to the j)ossibilit.ies in various directions and the necessity of 
following them up - either personally or through consultations. The impor- 
tance of this is empluisized by the growing demonstration that the body func- 
tions as a unit in physiological and pathological activities and eon.sequently 
that the whole must l)c considered when trying to determine the cause of special 
action in a ])art. By keeping this in mind many serious diagnostic mistakes 
will be avoitled, such as the employment of radical gastric and dietetic meas- 
ures for persistent nausea and vomiting without determining if the patient is 
pregnant or the employment of pelvic operation for severe pelvic distress that 
is only a psychic fixation. Space is available here only for those special exami- 
nation measures particularly related to the genital organs. They are ta ^en up 

in the following order : . . . , 

ThrouRh the Speculum (colposcopic magnification, chemical [iodine] test, 
pH of vaginal contents, endometrial specimens, gas test for tube 

patency). 
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X-ray Examinations (outlining tubal occlusions, uterine and tubal cavities, 
fetal bone shadows, calcified portions of tumors, sacroiliac and spinal 
arthritis, tuinoj- metastasis in bone, prolapsed kidney, intestinal condi- 
tions, sella turcica distortion, internal exostosis of skull). 

Pelvic Examination under Anesthesia (vagoal)dominal, rectabdominal ) . 

Aspiration of Fluid. 

Intra-abdominal Inspection (through endoscope, through incision). 

Endocrine Investigations. 

Pregnan(*y Tests. 



Fig 292 — T)io ( Hins<>]innnn 

lislKHl by VV. F. Prior Co.) 

Fig:. 292. — Viow of f'Vort(Ml ooiviv o.k s» on 
ro/o//j/ and Obstetrics b>' Davi.s, poblL^-biuI by U 



Vis 293. 


Jn Oynccoloyi/ and Ohsfftiics Duvis, pub- 

tlimngh tlio (‘olposcotx*. ( 1 1 insrliu.inu m (Lyiif- 
. F J’rior r\i,) 




Fljf- 294.“ Ijc'ucopliikia of the corvlx. 
A. As it appears throueb the colposcope ; B, 
same cervix as seen through the .speculum 
with the naked eye. (Hlnaelrnaiin In Oyne- 
fjoloyi/ and Obstetrics by Davis, published 
by W. R Prior Co.) 
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Golposcopic Magnification 

\\y means oJ the eolposeo])^ a magnified vic^w of areas of the cervical and 
vaginal surfaces are obtained through a system ol magnifyiiig lenses used in 
connection with the speculum examination. The magnification is five to ten 
times, and it brings out tlie minutia of a patliological area in a striking way. 
h ig. 292 shows one type of colposcojie, and the magnification secured is shown in 
h igs. 293 and 294. Less expensive coli)oscopic instruments arc now made as 
part of the popular lighted endoscopic diagnostic sets. Such a magni tying lens- 
tube attached to a s])eculum is a convenient form 




n()(; i^ahm-Scliiller test on an abnormal cervix. A, before use; 2?, after Iodine 

solution has been applied. Note tliat the areas of eversion and erosion are not stained. 
(Henriksen — Surg.. Gynec, and Obst.) 

This cliagnosli** instninicnt foi* magnifying early pathologic changes on the 
surface of the cervix is very helpful in certain lines of investigation, particu- 
larly in studying the early changes in cancer and other lesions. It is not 
necessary, however, lo have exj^ensive instruments in. order to make the impor- 
tant clinical decisions that must be made in these cases of pathologic cervix. 
The important thing is to remove promptly any chronically irritated area, while 
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it is still a simple process. Do not procrastinate by watching such an area, 
with or without special instruments, for the first sign of cancer. Remove it 
before the cancer develops. 


Chemical (Iodine) Test 

The chemical test, called also the Schiller test, depends on tlie 1‘aet that 
the normal squamous epithelial cells of the vagina contain glycogen and hence 
stain brown when iodine is applied. The cervix and adjacent mucosa are 
painted with Granrs iodine solution (iodine 1 part, potassium iodide 2 parts, 
water 300 parts), which causes the normal squamous epithelium to stain a uni- 
form brown colot*. Areas of eversion, erosion, cervieilis, cancer, and other patho- 
logic conditions do not stain, and lienee become more noticeable by contrast 
(Figs. 295, 296). I 

Interesting in this connection is the fact, mentioned in Chapter 1 (Anat- 
omy and Physiology), that this glycogen storage in the vaginal ei)illu\lium 
seems to depend on the sex hormones, and is ordinarily alisent in childVmd 
up to puberty and also after the menopause. During the first few days after 
birth the cells show glycogen storage, presumably due to the sex hormones 
supplied to the child by the mother. 



F’ig. 2 ‘j 7. — Diagram of cannvila used by Novak and Its connection wltb the bottle that 
receives the aspirated cureltings. The tube at the left is connected with the motor suction 
pump. The tubing must be rigid, as a flaccid tube 'would be collai)sed by the strong negative 
pressure. As particles of tissue may adhere to the walls of the tubing, the latter should be 
washed by sucking a formaldehyde solution, cold water, or citrate solution through the open 
end of tlie cannula Into the bottle after the operation. The detail of the serrated fcnestniiu 
of the cannula Is shown in the insert. At the proximal end of the latter is a flattened disk to 
Indicate the direction of the serrated edge. (Novak — J. A. M. A.) 


Determination of pH of Vaginal Contents 

(Quantitative pH Determinations) 

A fairly uniform relation has been demonstrated between the chemical 
reaction of the vaginal contents and the activity of variou.s forms of patho- 
genic organisms, as explained when considering vaginal discharge (Fig. 2.50). 
Determinations of the pH at different parts of the vagina and at different times 
are useful, particularly in investigative work. There are different methods of 
estimating the pH. 
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Nitrazinc Method. The iiitrazine test paper, prepared by the Squibb Com- 
pany, records pH readings from 4.5 to 7.5. The introitus is wiped dry, to remove 
any secretion iroin the Bartholin glands. Then before any digital examination 
the siieculum is introduced dry without turning it in the vagina. The nitrazine 
paper can then be placed against the A^aginal wall at the posterior fornix, or 
some secretion can he wiped from that area with a cotton swab and applied 
to the pai)er. After a lew seconds the color of the paper is compared to the 
color chart, and the pH is read directly from that chart. 


Endometrial Biopsy 

Ihe physiological studies given shoAv that the condition of the endo- 
metrium is an index as to ovaiian activity. By means of minute specimens of 
the endometrium, secured in the office a1 certain periods of the menstrual cycle, 



Fig. 298. — A, hyssterometer. 1, colled spring so that curve of sound may be passed; f, 
spring clip which is used as handle to move measuring part of apparatus and to hold It steady 
on shaft; 5, area of measurenient. Note that it registers 1 cm. and that there Is 1 cm. at 
if, hystcromt'ter mea.suring cupped curette 1, sharp overhang to curette; 8, small hole In cup 
to allow escape of .secretioiis, J), curette removing tissue from endometrium. Curette can be 
used numerous tiine.s to obtain tissue from different regions but a piece from either side is 
usually sufficient. (Meig.s — Am. J. Obst. & Qynec.) 


infornialioii may be gained a.s l,o ovulutioii and also as to the effects of endocrine 
treatment. Several types of small curettes for this purpose have been devised. 
Some are used with suction, as Novak’s shown in Fig. 297, and some without 
suction, as that devised by Meigs (Fig. 298). The latter is very small, which 
reduces the discomfort of the procedure. 

With the vaginal speculum in place, a suitable antiseptic is applied to the 
cervix and the cervical canal ; the sterile enrotte is introduced to the fundus 
and then drawn gently but firmly along the wall to obtain the endometrial 
specimen. The specimen is immediately placed in the small bottle of 10 per 
cent formol. 

After the usual laboratory preparation, examination of the specimen shows 
whether the endometrium is that of an ovulatory or nonovulatory cycle, which 
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information is important in the diagnosis and treatment of sterility and other 
funetional ovarian and uterine disturbances. Also, the effectiveness of endo- 
crine medication may be checked on by information thus gained. The twenty- 
fifth day of the cycle is the lime usually selected. In the term '‘endometrial 
biopsy” used in this connection, the "biopsy” refers to the "examination of 
tissue from the living” and not to the procedure of obtaining the tissue. 

Special endoscopes have been devised from (ijiie to time for the j)urpose of 
visual exploration of the endometiial cavity. Jlowever, the imperfect vision 
.secured because of the difficulty in distending the cavity and the dangtu’s of 
manipulation within the uterine cavity and the more decisive information fur- 
nished by curettage, militate again.st uterosc()])y. Ham ant and Durand report 
success in a1 tempts to distend the cavity Avith sterile water, using just enough 
])ressure to avoid sending tin; fluid through the lu])es inlo tlie pei'itoneal citvily. 



inflowing: gas displaces the water in such a way that each puLsation of the meter equals about 
40 C.C. of gas. The outflowing ga.s flow.s through the rubber tubing leading to the cannula. 
Between the meter and the cannula is a needle valve conveniently placed for regulating the 
rate of gas flow. The cannula i.s equipped with a rubber stopper for the purpose of preventing 
leakage at the cervical os. The pressure gauge shows the pre.s.sure under which the gas is 
Introduced. A mercury manometer may be used for thi.s if de.sired. (Hubln - -A «i. J. Roentgenol ) 


Gas Test for Tube Patency 

liy iniroducdiig carbon dioxide inlo the ulci us under measured pressure, 
the patency or occlusion of the fallopian tubes may be established. This 
method was inti’oduced by Kubin, who has also done much excellent work in 
further developing it. If either tube has a normal patency, the gas pressure 
rises to about 70 mm. Hg, and then falls rapidly to about 40 mm. Hg as the gas 
passes into the abdominal cavity. Confirmatory evidence that the gas has passed 
through the tube is the occurrence of shoulder pain when the patient assumes 
the sitting position. This is a referred pain due to the pressure on the dia- 
phragm, and when characteristic, it is pathognomonic of patency. If the 
pressure rises to 200 mm. Hg without a fall, this signifies that the gas cannot 
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pass through, i.e., both tubes are closed. One negative test does not necessarily 
mean that the tubes arc pennancnitly closed, for tubal spasm will sometimes 
resist the passage of the gas even at fairly high pressure, requiring subse- 
(luent tests as mentioned laler. 


Indications 

1. The test is a ste]) in tlio systematic examination of a sterility patient. 
Tt should not be uschI luitil evident causative lesions of the lower genital tract 
liave been eliminated and the husband’s feifility has been established by the 
lluhuer test or otlierwise. 

2. As a therapeutic aid in ojaming closed tubes. In a total of 2,000 cases 
of infertility, Rubin reported 205 cases of pregnancy following uterotubal 
insufflation. Some of these cases were in women over thirty years of age, 
married five years, wlio had used no contraceptive measures for a year. Some 
of tlieso patients became piegnaiit witliont other tln^rapeutic measures within 



Fin 300. — Colvin type of cei vjcal applicators for tubal insufflation and utorosalpingog- 
iHphy. The screw lips for in.Merticn In the cervix ore to obviate the necessity of counter- 
traction with a tenacuhini fore<‘Pf^ to prevent letikag*'. 


(('ol\ in — A la. ./. Ohst. <t 


oiio month after insafllation. Jn a review for the period 1920 to 1940, he re- 
ported 5,2(59 iiisufflalions with 32.4 per rent eoinplete obstriielions and 33,1 
per cent pai'tial obstructions. 

3. During laparotomy for closed tubes insiiftlation from below is an ae- 
eiirate method for proving that patency has been attained. 


( 'ONTRAINDIOATIONS 

1. Bleeding from tlic nterns or imrnlent discharge. 

2. Recent pelvic inflammation or tenderness. 

3. Large pelvic tumors or tumors associated with inflammation. 

4. Serious cardiac or respiratory disease or fever. 

- 5. Free bleeding on insertion of cannula (usually nmans eeiwicitis, acute 
or subacute). 

6. Pregnancy. 
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Apparatus 

The apparatus for tlie introduetion of the gas consists of (1) a metal can- 
nula of the Keyes-UJtzinan type, with several small perforations near its tip and 
fitted with a conical rubber stop])er, (2) an arrangeiiumt for measuring the 
gas as it passes tlirough water, (3) a manometer for measuring tlie gas pres- 
sure, and (4) the tank containing the gas to be used, i.e., carbon dioxide or 
oxygen, preferal3ly the foi'mer. It is well to have a needle valve, for releasing 
the gas pressure, at a convenient part of the tube near tlie uterine cannula. 
The ordinary appai'atiis is shown in h'ig. 29!), and a special screw cannula to 
prevent leakage from Ihe cervical canal in Fig. 300. 



301. Paldwin niocUflcatlon of tlie Jarcho pressometer for tranauterlne insufUatlon, pneu- 
mopentoneuni and utcroflalpingostomy. (Baldwin — Am. J. Obat. and G^nec.) 

Ihere are many modifications of apparatus. The one shown in Fig. 301 
is a combination which may be used for tubal insufflation, pneumoperitoneum, 
or lipiodol injection. It is a modified Jarcho apparatus reported by Baldwin. 

Teciink^ue 

The best time for the test is from four to seven days after the beginning 
of menstruation. At this time the endometrium is lowest and is least liable 
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to iniVetioii; there is less (thaiiee of blowing l)ils of eiidonietrhim into the 
abdominal cavity; and the possibility of interfering with an existing preg- 
nancy is eliminated. 

1. The apparatus is tested and the necessary instruments and parts are 
sterilized. The rate of flow is adjusted so that the mercury rises 100 mm. Hg 
in fifteen seconds. 

2. The patient is placed in the dorsal position with hips elevated, a bi- 
valve speculum is inserted, and the cervix is j)ain1ed with a suitable antiseptic. 

3. The uterus is sounded to ascertain the direction of the canal and to 
be sure that there is tio stenosis of the intei*nal os. If there is some stenosis, 
dilatation is done with a, uterine dressing foi*ee])s. 

4. The anterior lip of the cervix is tlien grasped with a two-toothed 
tenaculum and tlie modified ICeyes-ITltzmaii cannula is inserted into the uterine 
canal so that the j)oint is well above the internal os and the rubber stopper 
fits snugly into the external os. 

5. The needle valve is opened and the gas allowed to floAv into the uterine 
cavity while the operator walehes the pressure on the manomelor. During 
this time the rul)l)er s1np[)er must bo kept tightly pressed against Ihe cervix 
to prevent leakage of gas. If there is any leakage, it can usually be heard. 

fi. The i^i’essure should b(‘ walclied earefiilly and not allowed to rise above 
200 Him Ilg. l’\)ur pulsations of the siphon meter, or IfiO c.c. of gas, arc all 
that is re(iuired to sliow jiateney. Two or thiw j)ulsations, or from 80 to 120 c.c., 
will suffice in tliin iiidividiials. 

7. After tlie test has l)een eoinploled, the gas is turned off, and the cannula 
withdrawn. lle])lace the uterus in the aiiterioi' ])()sition. If there is any oozing 
after willulrawing the cannula, a dry vaginal tampon may be insoi'ted. 

8. Have tlie patii'Ut sit ii]), and a.sk her if she notices any pain. Tf the 
shoulder i)aiu is \ery troul)les()nie, have her assume knee-chest position for five 
minutes. The gas is \isually partially absorbed in this time and the pain 
disappears. 

9. In tloul)lful eases when* the shoulder pain is not eliaraet eristic, an 
x-ray plate may be necessary to demonstrate the pneumoperiloneum. This 
}iai-)pens oecasionally in stout patients. 

I N TER CR STATION 

Tlie deeision as to whether the gas has pass(‘d through the tubes is based 
oil two factors: the manometer reading and the patient’s symptoms. With 
the normal patent tulie there is an initial rise to 70-100 mm. Hg, followed by 
a fall in pressure or an absence of further rise when the gas begins to go 
through the tubes. After patency has been established by the manometer 
reading, clieck this by having the ])atien1 sit up and inquire if she has any 
pain. If the gas has passed through the lubes, the patient Avill usually notiee 
some pain in the shoulder or clavicle area. 

When the tiilies are permanently closed, the pressure will rise to 200 imn. 
Hg without a fall. This pressure should not be exceeded except in rare cases 
and by one thoroughly familiar w'ith the dangers entailed. If the gas passes 
through at a pressure bol, ween 100 and 200 mm. Hg, tlie tubes are patent; but 
there is a partial block, (uther structural or spasmodic. 
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Some idea as to the position of the block is gained by having the patient 
locate the pain. With patent tubes there is only a sense of discomfort felt 
above the symphysis. When the tubes are closed at the uterine end, there is 
definite, rather dull pain over the uterus during the test, which disappears 
rapidly on release of the pressure. Sharp pain well out from the median line 
on both sides, in some cases radiating down the legs, means the block is at 
the fimbriated ends of the tubes. Unilateral pain with patency established 
by drop in pressure usually means the blocked tube on the side of the pain. 
With the block located between the isthmus and the fimbriated end, the pain 
is felt just lateral to the uterus. 

The injection of air or gas with a syringe without measuring pressure 
and rate of gas flow is not advisable, though it has been recommended by s^me 
and inslrumenls have been devised for it. The necessity of knowing the cjxact 
pressure and rate of flow for interpretation of conditions has been emphasized 
by Rubin who insists upon ''a slow and careful introduction of the gas raljicr 
than an irregular, uncertain and haphazard insufflation.’’ lie now uses a ky- 



, Shows a relatively high pressure hofore the initial drop, when practically normal 
peristaltic waves are registered on the kjmiograph. 


w 1-1. High grade stenosis in a tube probably patent but probably bound down by 

light adhesions which Inhibit normal peristalsis. {B) Iiess marked stenosis, no definite 
peristaltic fluctuations visible in the tracing. (Rubin — Radiology.) 

mograph with the apparatus iii order to record variations in pressure on a 
smoked drum. This rcciords the peristaltic waves, and is cspceaally helpful in 
differentiating tubal spasm from structural stenosis (see Fig. 302). 

Before making a diagnosis of complete obstruction, it is w^ell to make 
several tests and to precede one of them with a course of medication to relax 
the tubal sphincters, for example, 75 mg. of trasentin three times daily for 
five days. 

Dangers 

The unfortunate results occurring after gas injection are rare compared 
with those reported after oil injection, but they do occur. Mansfield and Dudits 
reported a fatal case of air embolism from a Rubin test done in a patient with 
unrecognized tuberculosis of the endometrium. We had a case of severe pelvic 
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infection after a Rubin test in a patient with a partial stricture of the tubes 
from an old inflammation, probably from an undiagnosed brucellosis infection 
which later flared up. 

Visualization of Uterine and Tubal Cavities 

Since the introduction of lipiodol by Sicard and Forcstier in 1922, hystero- 
salpingograms have been added as important aids in gynecologic diagnosis. 
The use of oily solutions has been lai-gely discaixlcd in later years because of 
undesirable complications, such as accidental injection of vessels into which 
the oil penetrated, embolism, nonabsorption of oil from peritoneal cavity and 
apparent irritation, and acute peritonitis and abscess formation. These dangers 
have been overcome by the use ofc* water solutions, such as diodrast, skiodan, 
uroselectans, and in our hands the Avater medium has been adcMjuate and harm- 
less. Titus suggested the use of acacia with skiodan solution because the com- 
bination remains in the uterus and tubes thirty to fifty minutes longer than 
skiodan alone, and still has none of the disadvantages of an oily solution. 



Figr. 303. — visualization with Iodized oil. The articles needed In the technique of the oil 
injection are here shown. They are, readini; from the loft, the opaque oil in a sterile medicine 
glass, the injecting syringe, a uterine found for testing the direction of the canal and the 
size of the cavity, a uterine tenaculum forceps for holding the cervix, a uterine dressing forceps, 
a bivalve .speculuni, and sterile cotton balls. (Newell — Am J. Ohst. and (7i/nrc.) 

Though imjii’oced solutions have superseded the original lipiodol, the pro- 
cedure is still conveniently referred to as the ''lipiodol test'’ or "lipiodol injec- 
tion,” meaning visualization of the cavities by injection of any of the numerous 
solutions. 

Indications 

1. To localize the point of tubal obstruction in a patient who has previously 
been shown to have closed tubes by the gas test for patency. 

2. Ill doubtful and obscure eases it is used to show the location of the 
uterus and tubes in relation to other masses present, 

3. It is helpful in the diagnosis and demonstration of congenital abnor- 
malities of the uterus and tubes. 

4. Reports of pregnancy following the test in some cases of long-standing 
sterility indicate that it may have some therapeutic value. 

Contraindications 

The contraindications to hysterosalpingography are the same as for tlie 
Rubin test, and it should be done only after the Rubin test has shown obstruc- 
tion in the tubes. 
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Aitakatus 

The apparatus needed J‘or the test is showji in 3011 A specially ar- 
ranged hand bulb and nianometcr, suggested by Kubin, are shown in Fig. 304. 
This addition gives accurate knowledge of the pressui’e used during injection 
and enables one to avoid the danger of exerting excessive pressure when the 
tubes are closed. Jacoby uses the apparatus shown in Fig. 305. A sliort-tipped 
cannula should be employed so that the cervical and lower uterine canal can 
])e visualized and subniuc-ous myomas diagnosed. 



Kir ;n)l — A .sirnplf method or measuring the piessuu* uiuho wliieli lipiodol is inliodiiei'd 
into On- uterus Drussure is nuide against the pliiURer of llie sviinge willv an tar Indh attaehed 
lo Cl Jjeus manofiu'ter. (Hubin — Hrichohigy.) 



Fit'. 305 - J,ic„by iiiKtiiimcMU ter lubal iii.sullbitli.n an.l ut. i .,.s;il|)int'OBn«|)by (.lui-oliy- Am 

,7. Ohat. ft CJipur.) 


TKCll.NHiUK 

Jlie technique of injection is as follows; 'I'lic cci’vix and vagina arc washed 
with gi-een soap and an antiseptic is applied t(» the ccu-vix and cervical canal. 
A short-tipped eannnla adapted lor use on a 10 c.c. syringe is employed. Ten 
cubic centimeters of the contrast medium are drawn into the syringe and the 
cannula is fitted on to it. The cervix is then grasped witli a tenaculum forceps 
and, with the rubher cork tight against the cervix, the solulion is slowly injected. 

The injection is ipider controlled pressure, so as to avoid rupture of a tube. 
The simplest method is to press on the plunger with the rubber bulb attaclied 
to the sphygmometer, as in Fig. :{04. A simple system is shown in Fig. 305. 
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The exposure is made as soon as the solution has been injected. The cannula 
is then withdrawn. Hyams suggested taking films after successive injections 
of 2 c.c. He finds that the patient has less pain with this method, and it also 
helps to localize the filling-defects from myomas. 

I NTEKPKETATION 

In the interpretation of the x-rays it must be kept in mind that the tube 
cavity does not fill completely, or at least does not become distended, if the 
outer end is normally open. When the solution reaches the fimbriated ex- 
tremity, it leaks inlo ihe peritoneal cavity; this leakage demonstrates the 
patency of the tube. The quantity injected should be adequate to cause suffi- 
cient leakage for x-ray demonstration but not enough to obscure the picture. 
If the tubes are closed, the solution fills the tubal cavity proximal to the point 
of block. The portion of the tube proximal to the ])lock is usually distended, 
giving a clear-cut, blunt, i-ounded outline. 

If the block is in the isthmus, there is no filling of the tube distal to the 
utei'us. If there is doubt as to whether the solution has escaped into the peri- 
toneal cavity, a simple x-ray taken from three to four hours later will show 
the moltlecl distriliution of the sc^lution througliout the pelvis. Small constric- 
tions at the cornua of the, uterus denote the sphincter muscles located at these 
points. The lipiodol remains in the pelvis from tw'o to three months and may 
lead to errors later in x-ray examination for other conditions. Salpingograms 
and iiterograms are .shown in Figs. 306 to 309. 

Dangers 

As tlie use of iodized oil increased, the reports on undesirable results like- 
wise increased. Tliero have been at least eleven cases reported in Avhich the oil 
accidentally cntcicd tlic iu*lvic ^ cins, and there are probably many more that 
have not been recorded in the literature. In an unreported ease of ours, the 
patient experienced a chill and became faint during the injection, but within 
an hour she felt w^ell enough to go home. The following day her sclera and skin 
turned a pale yellow and her temperature rose to 103° F,, and she had a chill. 
Ib‘cause the patient had had trcciuent attacks of malaria a blood smear was 
searched for parasites, but none was found. The patient was merely observed 
and kept at rest in bed until the temperature returned to normal. Ihere has 
been no subsequent disturbance. In another uterotubal visualization for this 
patient, made one year later, a watery, opaque solution (neo-iopax) was used 
instead of iodized oil and there w^as no leakage into the veins. 

Sicard and Foreslier deliberately injected iodized oil intravenously first 
ill animals, then into human beings, to see wdiat the effects were. They state 
that the injection caused no symptoms. In a case reported by Meaker there 
were no adverse symptoms. Coventry's patient had a chilly feeling, was nau- 
seated, had a rapid respiration and, as she expressed it, was ‘‘knocked ouC^ 
for about thirty minutes. 

The frequency of occurrence of this accident led Neustaedter and his as- 
sociates' to recommend a pyridine derivative called “neo-iopax” (uroselcctan 
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B) as the solution for injection. This is similar to the skiodan and is used 
intravenousJy in kidney disorders to outline the kidney pelvis and the ureters. 

Although some workers in this country and abroad have used lipiodol 
therapeutically in acute and subacute cases of salpingitis, this certainly is not 
a measure to be recommended. The imi^ortance of excluding such cases when 



J'ie 306. — visualization with iodized oil. This case also presents normal tubes and a 
more nearly normal uterine cavity. There is a quantity of escaped fluid at the outer end hf 
each tube, sufficient to give a clear demonstration. Gyn. Service. (Newell — -Am, J, Obat. 
and Gpnec.) 



Fig. 307. — Visualization with iodized oil. In this case the right tube was open, as 
demonstrated by escaped fluid. Tlie left tube was closed at the outer end, a.s demon.slrated by 
the distention of the ampullar cavity. These findings were confirmed at operation. When the 
sealed tube was incised, the dark fluid escaped. A portion of the fluid ran out of the uterine 
cavity before the picture was taken, hence the upper part of the cavity docs not show. Gyn. 
Service. (Newell — Am. J. Ohsf and Gynrc.) 



Visualization with iodized oil. In this patient the plate shows that each tube Is 
portion, thus dernon.stratlng at once the uselessness of operation for open- 
ing the tubes in this case. Gyn. Service. (Newell — Am. J. Obat. and Gj/nco.) 


lipiodol is to be used has been mentioned under Contraindications. One pa- 
tient in the Gynecological Service of Barnes Hospital developed an acute peri- 
tonitis following the test. As the peritonitis continued to spread upward, the 
abdomen was opened, the old pelvic lesion removed, and free drainage estab- 
lished. The patient recovered after a stormy course. 
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Kubin reports large pelvic abscesses requiring drainage in two patients 
and symptoms of peritoneal irritation (cramps, nausea, and vomiting) in three 
others in a series of 66 injections. J. C. Hirst reports a death from strepto- 
coccic peritonitis in which operation for closed tubes was done twenty-four 
liours after the test. 

Ihese facts emphasize the importance of a careful elimination of contra- 
indications before using the test, and warn against its use where the simpler 
gas test will suffice, as in determining tubal patency. In a case in which the 
gas test shows tubal occlusion, the lipiodol injection is indicated to show the 



Fig, 309. — Visualization with iodized oil. This is a plate from the case mentioned In the 
text In which the patient introduced a bent hatpin to produce an abortion. Notice that the 
uterine cavity Is normal, showing no pregnancy. The tubes appear normal, each being open 
throughout, as demonstmtejl by the escaped fluid from each. The wound-canal through the 
uterine wall, made by the thrusts of the large pin, is well visualized by the opaque fluid. The 
injection of the Iodized oil domon.strated clearly that the long pin was entirely outside the 
uterine cavity. (5yn. Service. (Ncwell^ — Aiu. J. Obst. and Oynre.) 

location of the oeclusion. The importance of this localization, upon which 
larpoly turns the possibility or advisability of operation for relief, is sufficient 
to justify tlic additional risk. 

The improvements in contrast material used, particularly the change from 
oil to water solutions, have eliminated most of the dangers from the solution, 
but not all. An allergic death has been reported by Dolan in the use of diodrast 
for intravenous urography, and he states; “We now test patients who give any 
past history of allergy. The patient holds 1 to 2 c.c. of the solution in the mouth 
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for ten minutes, and if there is no reaction the solution is then swallowed. There 
is then a wait of thirty minutes, and if no reaction the intravenous use is then 
proceeded with.’' In one case the mouth test gave a prompt reaction. In three 
minutes there was a sensation of numbness which began in the mouth and 
spread rapidly over the entire face. The patient expectorated the solution 
immediately and ephredine was given, but the reaction lasted five hours. The 
fact that there is alwfiys the possibility of the solution getting into the veins 
makes still stronger the advisability of testing any allergic patient before 
hysterosalpingography. 


To Show Fetal Bone Shadows 

After the fetal bones have formed, the bone shadows as shown by x-r|iy 
cxaminatioJi may be used as an aid in differential diagnosis in obscure cases. 
The question as to how early in gestation an x-ray diagnosis of pregnancy may 
be made from the bone shadows has lieen reviewed in an instructive article by 
Bartholomew, Sale and Colloway. Positive bone-shadow x-ray evidences of 
pregnancy do not appear until four and a half to five months after conception. 
Keeping this limitation in mind, ordinary x-ray examination may be helpful 
in differential diagnosis. 

A large mass may be a pregnant uterus or a uterine tumor (soft myoma) 
or an adnexal mass from which the uterus cannot be differentiated. The ques- 
tions here Avould be, first, whether or not a pregnancy is present, and if so then, 
second, whether or not it is in the uterus. If only irregular bone shadows 
appear, it must be kept in mind that they may be due to a pregnancy too early 
to show the characteristic sysleniatically arranged shadows, or to an ovarian 
dermoid, or to calcified areas in a uterine myoma. 

Visualization of Arthritis or Stone or Prolapsed Kidney or 
Tumor Metastasis in Bone 

Troublesome jiain in the back increased by motion should always arouse 
suspicion of arthritis of sacroiliac joints or of lumbar spine. If there is 
definite point-tenderness over these structures with a tendency to arthritis 
elsewhere and no intrapelvic lesion that should cause the backache, the sus- 
picion is confirmed. In cases in which the diagnosis is doubtful, because lack- 
ing definite tender ai'eas in the back or because of a pelvic lesion lhat may or 
may not cause the backache, x-ray pictures of the lower spine and pelvis will 
give helpful information as to joint and bone conditions. 

In complicated pelvic conditions in which it is important to rule out stone 
in the bladder or ureter or kidney or prolapsed kidney or tumor melnstasis in 
bone, a plain x-ray film of the area may be helpful. 

Gastrointestinal X-Ray for Appendix, etc. 

The close proximity of the appendix and cecum on the right and of the 
sigmoid at the left and center necessitates those structures being taken into con- 
sideration in obscure or complicated pelvic conditions. Consequently x-ray 
visualization of those structures is frequonlly required for a differential diag- 
nosis in such cases. Its systematic use in suitable eases would avoid those 
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tragic surprises iu which the abdoiiieu is opened tor supposed tubal or ovarian 
or uterine mass which pjoves to ])e tuberculosis of the cccuni or cancer of the 
cecum or colon. The possibility of apiicndicilis or diverticulitis also must be 
considered in planning treatment for a persistent mass of doubtful origin. Espe- 
cially in aged patients with central or left-sided inflammation it is important to 
rule out diverticulitis. Of course the inflamed and occluded diverticulum does 
not show in the x-ray, but the probability of this condition is indicated if divcrtic- 
ulosis is shown in a patient ])re.senting no other cause for the inflammatory mass. 
When desiring to rule out diverticulitis, make particular mention of this to the 
roentgenologist so that he will take a late plate for residue retained in the 
divertieuli after elimination of the barium from the intestinal lumen. 



Fig. 310. — Patient with condition shown in Fig. 311. The exostoses are in the frontal area 
and hence gave no localizing symptoms. Thi.s patient was thirty-one years old and suffered from 
generalized headaches associated with epllcptiform-llke seizures, dizziness, general fatigue. 
Menses normal. Negative Wassernmnn reaction. ^ t 

The distribution of the fat extending about halfway down the arms and thighs (Indicated 
by the small arrows) is con.sldered typical by Dr, Moore. {Am. J. Roentgenol.) 

X-Ray of the Skull 

In certain gynecological patients x-ray of the skull is necessary to give 
required information, for example, in endocrine disturbance possibly due to 
pituitary tumor or in menstrual headaches that may be a symptom of exostosis 
affecting the inner table of the skull. 

S«iin Turcica Distortion. — The functional disturbances of the pituitary 
gland are sometimes associated with organic changes of sufficient extent to 
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modify the surrounding bony struelures, so that such modification shows in 
x-ray pictures of tiiat region of the skull. Consequently, in persistent endocrine 
trouble it is advisable to make x-ray examination of the pituitary region, partic- 
ularly if the patient i)reseiits a pituitary type of obesity or other special indica- 
tion of pituitary disorder. The relial)iiity of the findings and conclusions de- 
pends, of course, on careful roentgenization and experienced interpretation. 

IntemaJ Exostosis.— in a patient inclined to headache, the menstrual period 
is often the favorite time for tlie most troublesome manifestation, as it is for 
many other disturbances of the nei-vous system. There is not space for a gen- 
eral differentiation of mcnstiaiaJ headaches, but it seems advisable to call atten- 
tion to one troublesome type whieJi has recently been elucidated, with consider- 
able relief to the patients so afflicted. j 

This is characterized by exostoses on the inner table of the skull in iini 
frontal region, with resulting pressure on the so-called ‘^silent area’' of t^ 
brain. The condition is of interest to gynecologists in that it is the cause of 
one of the severe types of menstrual headaclie (often with visual disturbances 5) 
and not infrequently there ai’o other menstrual disturbances, such as exces- 



Flg 311. — Kxo.stopf.s frontalLs interna. This conilltlon, described by Dr. Sherwood Moore, 
consists of exostoses on the inner table of the skull. In this roentijenoffram the exostoses are 
seen at the left edge of the figure on the inner table in the frontal area. This is the skull plate 
of the patient shown in Fig 310 (Moore — .4m. J. Horntffenol,) 

sive flow or amenorrhea. Another point of interest is that the pelvic and 
other symptoms closely resemble those ordinarily assocuatecl with certain cases 
of pituitary dysfunction, and this diagnosis is very likely to-be made. 

The details of this condition were worked out by Sherwood Moore, pro- 
fessor of Radiology, Washington University School of Medicine, lie investi- 
gated very extensively these inner-table exostoses, the resulting clinical symp- 
toms and associated bodily changes, and has called attention to their importance 
in the articles given in the Reference List. 

The symptoms listed by Moore as <?haractcristic of this condition are: 
1. Headaches, often disabling. Cranial tenderness with sometimes a feeling of 
pressure. 2. The obesity may be extreme and is of the rhizomelic type. 3. Visual 
disturbances of various types. 4. Easy fatigue and muscular weakness. 5. The 
breasts are usually larger and more pendulous than they are in women who do 
not have hyperostosis of the skull. 6. Hair growth on the chin is common. 
7. Mental dullness, dizziness, depression, and poor memory, 8. Epileptiform- 
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like seizures. 9. Cranial nerve disturbances. 10. Regional sensory and motor 
disturbances, tingling, numbness, transitory hemiplegias and hemiparesis. 

One of the clinical features of diagnostic importance is the fat distribution 
just to the middle of the upper arm and to the middle of the thigh. This is 
shoMm in Fig. 310 which is a photographic study from Dr. Moore’s collection. 
Fig. 311 shows an x-ray of the frontal area of the skull in the same patient. 
The sella turcica was normal. 

We recall particularly two patients with this disorder. One suffered with 
severe headaches at each period, and also had dizziness, vomiting, partial loss 
of vision in one eye, and occa.sionally had convulsive seizures. The other came to 
us because of daily vagiiuil Ideeding extending over a period of two years. 
On first examination she seemed to l)e a typical pituitary ease witli the usual 
obesity, bitemporal and frontal lieadaehe, and dizziness. Curettings showed 
a hyper])lastie endometrium of the '‘Swiss cheese” tyjio. Tlic Asclihcim-Zondek 
lost gave a Type 1 reaction. The basal metaholic rate was minus 6. A stereo 
x-ray of the skull simwed a imnnal sella turcica but an early hyperostosis 
frontalis interna. 

Tin- first iiati(Mit menlioued above was uii<lei‘ treatment by J)i*. (‘arr, of the 
Deiiartniont of Neurology, for stmie months, and had complete reeession of 
tronhlesonn* .sym]iloms on a diet high in gelatin 

Pelvic Examination Under Anesthesia 

The advaiitag(‘ of anesthesia is that it eliminates rAJX and muscular tkn- 
sios, the two fact(H’s that make the ordinary pelvic examination incomplete 
ami unsutisfaetory in certain cases. 

Preparations 

In iireparatioTi for this exam inai ion the patient’s bowels .should be moved 
with a ]nirgative on the previous day and the reetum should be cleared out 
with an enema vsoiiie liours before tlie examination. The same preiiaratory ex- 
amination of tlie heart, lungs, and urine should be made as though anesthesia 
were for an operation. Have ready a light, strong tenaculum forceps, so that 
tlie cervix may be caught and the uterus pulled down as desired. ]f the in- 
terior of the uterus is to be explored, the antiseptic preparation for curettage 
must be earried out and the instruments prepared. 

Examination Methods 

The principal manipulations employed in examination under anesthesia are 
as follows: 

1. Bimanual palpation of pelvic interior. 

Vaginoabdominal palpation, 

Bectoabdominal palpation. 

2. Uterine investigation. 

Curettage. 

Conization of cervix for specimens. 
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Vaginoabdominal Palpation 

In vaginoabdominal palpation under anesthesia, the same manipulations 
are employed and the same Taels concerning normal and abnormal pelvic struc- 
tures are sought as in the ordinary vaginoabdominal (bimanual) examination. 
Under anesthesia, however, the examination is much more thorough, as deep 
palpation may usually be made in all portions of the pelvis. 

In the examination under anesthesia, the manipulations must always be 
made carefully and gently, otherwise a collection of pus may be broken open 
internally, causing peritonitis, or the sac of a tubal pregnancy may bo ruptured, 
causing hemorrhage. 

Rectoabdominal Palpation I 

The rectoabdominal palpation under anesthesia is made for the same pur- 
pose as the vaginoabdominal i)al})atiou and in the same way except that a finder 
of the gloved harid is introduced into the rectum ins1(‘ad of into the vagina. 

Much additional information may in this way be obtained in some cases 
because, under anesthesia, the finger can pass farther up the posterior surface 
of the uterus. By catching the cervix with a tenaculum forceps and pulling 
the uterus downward, the posterior surfa(*e of the uterus and the ovaries and 
the broad ligaments may be palpated with but little intervening tissue. 

Curettage 

Curettage for diagnostic purposes is carried out the same as regular curet- 
tage for therapeutic purposes, 'fissue is thus obtained from all portions of the 
endometrium for microscopic examination. Consequently, if in the subsequent 
microscopic examination no malignant tissue is found, we may be fairly certain 
that there is no malignant disease. Furthermore, regular curettage under 
anesthesia combines with its diagnostic value a decided therapeutic effect, for 
it removes the diseased endometrium and diminishes bleeding and discharge. 
As will appear later, curettage is often indicated in a particular ease by both 
tlierapeulic and diagnostic considerations. 

If there should be any suspicion of carcinoma high in the cervical canal, 
curette that part of the canal and put the eurettings in a separate bottle. The 
lower part of the cervical canal is included in conization specimens. 

Collecting Cnrettings 

In a diagnostic, curettage, observe the following points, which assist the 
pathologist in his work ; 

]. Put citrate solution (2 per cent sodium citrate) in the vagina, so that 
it will be carried into the uterine cavity with the curette. Keep adding more 
citrate solution to prevent clotting on the specimens. 

2. Remove the endometrium from all yiarts of the uterine cavity, so that 
no small area of carcinoma could be missed. 

3. Put all the eurettings directly into a basin containing citrate solution. 
It is preferable to wash them out of the vagina with the citrate solution, so as 
to avoid handling. 
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4. Pour the solution containing- the IVagirieiits througJi gauze, and then 
transfer all the tissue fragments, without compression, to a small bottle con- 
taining 10 per cent formol, and send to the laboratory. Jf no formol is at hand, 
95 per cent alcohol may be used. 

5. If the patliologist is in a distant city, the little bottle should be corked 
securely and put in a mailing tube or wra])pcd with cotton and otherwise packed 
securely for safe transmission. 

G. With the specimen, send a note stating the nature of the specimen 
(curettings from within uterus), when obtained, name and age of patient and 
some of the important tacts in the history of the ease. Always give the date 
of the last menstruation, as the phase of the menstrual cycle at which the 
specimen is removed has an important beai'ing on the differcnitial diagnosis in 
many cases. 

Conization of Cervix for Specimens 

1 his excisioii (d all the (TM*vicitis area of the cervix as a therapeutic and 
diagnostic measure is cai-ried oul as deseril)ed in detail under Chronic Cervicitis 
in (hiapter VI f. Its advantages ovcj* the old obsolete method of clipping out 
a small specimen have already been explained in this chapter under Securing 
Adecpiate (k*Tvix Specimen. 

The cervicitis area may be excised by conization with the electric cutting 
wire or by conical excision with tlie knife. 9'he fornun- is preferable where the 
proper current machine is available, for the latter entails more bleeding and 
extensive sutiii-ing. 

Aspiration of Fluid 

Ascites. Ascitic fluid obtained by i)aracentesis may give information as to 
a causative or associated pelvic growth. All the fluid should be centrifuged 
and the residue l)locked and cut and .stained. Tumor cells thus discovered may 
aid mat(‘rially in diagnosis. 

Pelvic ^lass. Occasionally it is advisable to aspirate fluid from a mass in 
the ('iil-de-sac, to see whether it eoutains blood or pus or clear fluid. Rut be- 
fore doing so, the points for and against aspiration should be carefully con- 
sidered, that there he no undue risk in obtaining information that might be 
better obtained some other Avay. Exceptionally, an adherent loop of bowel, 
distended with feces or tense from gas, will give the impression of a cyst or 
other abnormal mass. 

Intra-Abdominal Inspection 

AVhen the ordijiary metliods of pelvic examination fail to furnish sufficient 
information for a diagnosis which is urgent, intra-abdominal inspection is to 
be considered. Such inspection may be accomplished through a puncture of 
the abdominal wall and the use of a specially designed endoscope or through 
the regular laparotomy incision. 

Through Endoscope (Peritoneoscope). — Much wovk has been done in de- 
veloping a practical instrument and technique for peritoneoscox^y. Ruddock 
has given an excellent presentation of the snl)jcct, and the illustration is 
from his article. Fig. 312 indicates its pelvic application in combination with 
movement of the organs by fingers in the vagina. Peritoneoscopy seems par- 
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ticularly useful iu upper abdominal conditions where satisfactory internal pal- 
pation cannot be carried out, as it usually can in the pelvis. It is being tried 
out extensively in abdominal and pelvic cases, and the results attained will 
determine its place in pelvic diagnosis. When under consideration in any case 
the advantages and disadvantages should be carefully compared with those of 
abdominal incision. 

Through Incision.- Abdominal incision ])crmits thorough inspection of dif- 
ferent sides of a growth, and in addition allows palpation of the lesion, break- 
ing of adhesions and detailed exploration to determine definitely whether or 
not removable, and removal if such is found feasible. When finished, the 
surgeon knows definitely the character of the ina.ss and whether or not re- 



31 li. — JVntoriL'OHCofiy, with a .special endoscopic tube and pncumftf>critonPuin. The 
pelvic structures may be niovuti by flnpers in the vagina to bring different parts into view. 
(Ruddock — Surg.j Gyneo. & Ohst.) 

movable and if so it has betni removed. If not removed, the family knows 
beyond a doubt that it is irremovable and that no further operative work is 
advisable. The decisive tbiii*?, in choosing between peri ton oos<*,()py and regular 
incision, is not simply how much can be seen through a tube in a puneliirc- 
wound but which procedure will be most beneficial to the patient when every- 
thing is considered. 

Endocrine Investigations 

1 he various extragenital examinations mentioned in the list of examina- 
tion measures belong to general medicine, where the methods are given in 
detail along with the diseases concerned. It seems advisable, however, to make 
particular mention here oF endocrine disturbances. Endocrine deficiencies cans- 
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mg pelvic disorder are sojiietimes first recognized by some general manifesta- 
tion. Ihese signals slioidd be known and heeded in seeking the cause of pelvic 
distui'bajice and planning treatment. 

I here are certain bodily changes that point to serious endocrine disturb- 
ances having a bearhig on the origin of pelvic symptoms. These disturbances 
are due to defective fiiiietioriing of the system of endocrine glands — the normal 
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313. - Diagnostic facial 
after treatment. 


signs in myxedema (hypothyroidism). Before treatment (left) and 
(Engclbach — Endocrine Afedicine, Charles C Thomas.) 



Fig. 314. — Same patient as shown m Fig. 313, side view. ( Engelbach— £7ndocrtne Afedicine.) 

balance of influences being disturbed by liypoactivity or hyperactivity of one or 
more glands, with resulting reactions oii the remaining parts of the system. 

Thyroid disturbance is a very frequent endocrine disorder affecting the 
functioning of the pelvic organs. In regard 1o diagnosis, the pulse and blood 
pressure are, of course, recorded as part of the general check-up, and indicate 
the general physical tone of the patient, in addition to any special significance 
of other findings. Ascertainment of the basal metabolism rate is indicated when 
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the pulse is rapid and I lie patient on nervous tension, as shoAvu by being cx- 
citable and “jumpy.” In sucli ca-se-s it is important to know wlietlicv or not 
hyperthyroidism is present in planniiif>' treatment, and particularly before un- 
dertaking any serious operation. 

In depressed individuals, always tired and never buoyant, the basal metab- 
olism test often shows a depi’essed state of metabolism which can be greatly 
improved by the judicious administration of thyroid, with consequent improve- 
ment in pelvic disturbances. In the menopause period especially, hypothyroid- 
ism is a frequent complicating condition, and must be recognized and treated 
along with other endocrine troubles (Figs. 313, 314). 

In regard 1o other endocrine disturbances, Ihe coniplexily of the eudoci iue 
system and the various direct and indirect actions and reactions }>roduce niixt^d 
clinical pictures. Oonfusing contradictions are met in the sym])tomatology 
many cases, and a comprehension of any ease requires considei-able knowledge 



Fig'. 31, Showing striking characteristic.^ of various onUocrinopathies in patients of the same 
age (9 years) coinparod to normal child (center). (Turner — Southei’n M. J.) 


of the whole subjeet. All we can hope to do here is to point out cei'taiu g(*ne]'al 
signs which sliould arrest attention, and lead to detailed stiuly of the eas(‘ along 
these lines. 

In childhood endocrine disorders produce tlieir most serious and irremedi- 
able effects, and it is important to watch for them, particularly as the age of 
puberty is approached, h'ig. 315 shows four children with endocrine disturb- 
ances compared with a normal child of the same age. In both sexes there is 
close coordination between the gonads and the general endocrine system, and 
disturbances centering in one or tlie other give rise to a great variety of symp- 
tomatic patterns. 

The development of the underlying disorder is so gradual that it may be 
overlooked. The patient comes complaining of some apparently minor dis- 
order, such as delayed beginning of menstruation or missing at times or exces- 




A. B. 

317. — Primary hypogonadism, (.A) before treatment, (B) six months after replace- 
ment therapy. Note the classical eunuchoid measurements ; height equalling span ; lower exceed- 
ing upper. (Blngelbach — Endocrine Medicine, Charles C Thomas.) 





FIff. 318. Pljf 319 I 

, 318. -HypoiintuitariPiii (left), aged twenty years, compared with adiposogenitaliWi. 

ag-ed thirteen years. (Tumor— Souf/ic; n M. J.) 


Fig^. 319.- -Hypoantuitarisni (left), aged sixteen years, compared with hvperantuitarlim 
.Tn.o 'i"t?;.7''"iTu“nc'r-L«X?«'M « “nd Bonltal over.Icvelop.n^t 



320.— Pituitary dwarfism, Loraln-I^6vi tyne. 

never menslruate^d” d^vefopmenr^^ •’ wclgit, 84 pounds; prof^erJa ; 

sella, but no eye symptoml To bo one^Lted characters. Patient has large, eroded 

Thos* Nelson and Sons.) perated upon. (I<rank ^ — Endocrine Aspects of Q-yneoology, 


^. 821 — Pituitary dwarfism, Frbhlich type. 

•terlllty. (Prank— “"lary hair; amenorrhaa ; 
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sive menstruation, with perhaps an incidental remark that she is too stout or 
too thin. Fig. 316 shows an amenorrhcic girl of fourteen with serious func- 
tional disorder of the pituitary and gonads. Fig. 317 shows what recognition 
of the trouble and appropriate treatment can do, even though treatment was 
begun too late to change the bony maldevelopment. 

In Figs. 318 to 321 are shown departures from normal statural develop- 
ment resulting from unrecognized, and hence long-continued, pituitary and 
gonadal endocrine disorders. Hirsutism, or abnormal hair development on face 
and body, called also hypertrichosis, may be caused by gonadal disorders of 








m 


FIk. 322, Fie. 323. 

Pig. 3 2 2.- -General hirsutism from an arrhenoblastoma of the ovary. 

Pig. 3 2 3. --Disappearance of excess hair after removal of the ovarian tumor. (Max'well — 
West. J. Surg.) 


various types. The particular location and distribution of the abnormal hair 
indicates whether the gonadal disturbance is of the hypertype (increased femi- 
ninity) or of the hypotype (tendency to masculinity). Pig. 322 shows develop- 
ment of general hairiness due to an arrhenoblastoma of the ovary. Fig. 323 
sltows the return to normal after removal of the tumor. 

Endocrine cases present certain history items and examination findings 
which identify them. Some of this information is brought out in the ordinary 
history and examination, while some requires special inquiry and investigation. 
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The items; of special importance in the dilTerentiation are as follows : 


1. History items of special importance: 

a. Menses: age of onset, regularity, dura- 
tion, amount. 

b. Weight: loss or gain, with time involved. 

c. Hair: texture, distribution, premature 
graying or undue falling out. 

d. Headaches: locations, type, duration. 

e. Vision: glasses necessary or other dis- 
turbance. 

f. Gastrointestinal syniiitoms. 

g. Nervous symptoms: irritability, depres- 
sion, crying spells. 

h. General symptoms: Does patient tire 
easily? Is she sleepy most of the time? 
What are her habits of sleep, exercise, 
work Jibout the home, studj’, recreation 
at home, vacation activities? 


Examination items of special importance: 

a. Type of build : measurements symphysis 
to floor, symphysis to crown, span from 
linger tips to finger tips. 

b. Lean or fat; if fat, note distribution. 

c. Secondary sex characteristics: hair dis- 
tribution and texture, breast dcvolop- 
inciit, vulvar hair growth and develop- 
ment of parts (labia, clitoris). 

d. Blood pressure and pulse; basal metab- 
olism rate. 

c. Findings in the vaginoabdominal and 
recloabdominal palpation. Is the uterus 
fully dGvelojied in size and location 
(well forAvard) or is it very small and 
still in backward position, with tei^lency 
to prolapse on exertion? 


From the gynecologic standpoint it is convenient lo group clinical pict^ri's 
under tw^o main lieadings: hypogonadism and hyjiergoiiadism. At first thought 
it may seem that lliese two opposite conditions slioidd present cicar-ciit clinical 
pictures, with opposed symptomatology; Init such is not the case, and a second 
thought will show reasons for the confusing mixture of symptoms, (ionadism 
represents the activity of the gonad gland (ovary in female and testis in male) 
with the influences back of it, and the primary and secondary changes which 
its activity produces. The normal activity of the ovary and t(‘stis is opiiosed 
in some particulars. Some things which are normal in the male constitute 
abnormal symptoms (masculinity) in tlic female, and vice versa. 

Hypoactivity of the gonad causes a masculine shift in the female and a 
feminine shift in the male. On the other hand, hypoaetivity of the anterior 
pituitary (the activator of the gonads) produces some effects (growth dis- 
orders, etc.) which are identical in male and female and other effeets (through 
the gonads) which are opposite in male and female. 

Still another item to be considered is the fact that potentially testicular 
cells arc found in the ovary and potentially ovarian cells in the testicle. Now 
in such a female patient, the symptoms of inascnlinity may be due to hypo- 
gonadism affecting the female cells or to liypergonadism affecting the male 
cells. In this individual, hyperfunction of the anterior pituitary may produce 
femininity or masculinity, depending on which group of cells in the complex 
ovary is most stimulated. Also some conditions, for exjnnple a tumor, may 
at first stimulate cells to hyperfunction and later destroy them, producing 
hypofunction, with a resulting shift in the symptomatology. Furthermore, 
the structural changes, which are such a striking feature iu certain endo- 
crinopathies, depend to some extent on the age of incidence of the disease. 
Tallness (due to delayed union of long-bo»ie epiphyses), Avhich is ehai^act eristic 
of hypogonadism of early incidence, will be absent in a case in which the hypo- 
gonadism does not come on until after epiphyseal union. 

These various possibilities must make one cautious in interpreting the sig- 
nificance of the symptoms and signs encountered- -even of the marked ones 
which are so striking that it would seem they should be patliognoinonic of some 
particular lesion. However, the following classification sliould aid materially in 
the understanding of the diagnostic significance of the signs and sjunpioms 
pHNWBZitcd by these patients as they come to the office seeking treatment. 
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Types 


Causes 


Special S y m ptom s 


HYPOGONADISM 

GcTiitO/Ji SyTFhptoTTis PrirnHry 

Menstruation atisent or (ovary 
scanty. Sterility or at fault) 
miscarriages. l.ibirlo 
absent or diminished. 

Poor development of 
genitals and sex char- 
acteristics. Tendency 
to masculinity. Defici- 
ency in sex hormonc.s.' 

General Symytoms 
Weak, tired, atonic. 

Poor appetite and 
tendency r«) nausea, 
vomiting. Dasal me- 
lal)olism normal or ' ‘‘‘‘i^udaiy 
low. Structural signs (<dli(‘r 
depend on tvjie (ovar 
ian, pituitary, thyroid, fault) 

or adrenal). 


Uiiderfunction 
of ovary 


If early — patient thin, poorly mus- 
cled. Delayed union of long 
bone epiphyses, tall, longer be- 
low pubes than above (Figs. 
316, 317, A), 


Castrated or 
meiiojmuso 


pfendency to obesity and neuro- 
•s vascular disturbances (hot 
I flushes, depressed). 


I Arrhonoblastoma Alasculiniiy tendency is marked. 

Anterior lobe ("If early — dwarfism, 
(hypoan- s (Figs. 315, 318 

luitism) L to 321.) 

I’ituitiirv fMarked adiposity, 

^ Hi lobar (adi- I early and persist - 

posogeni- ^ ent (adiposity of 

tabs) childhood and 

^ adolescence). 


Thyroid (liy[»n- 
thyroidisin) 


^Depressed, easy to ucep or bo irri- 
tated. Fat. deposits, coarse hair, 
^ myxedema. Basal metabolism 
low and blood pressure low. 

^ (Figs. 313, 314.) 


I Adrenal (tumor \ Masculinity — marked development 
late stage) j of male characteristics. 


lIYPFlUiONADJSM 


(icnital Symptoms 

Karly sexual maturity. 
Free menstruation. 
Fertile. Liliido in- 
creased. Fxce.ss of sex 
hormones. 

General Symptoms 

Energetic, hyperact ive. 
Good musculature. 
Normal fat. Basal 
inctabolism normal or 
high. Structural 
changes depend on 
type (ovarian, pitui- 
tary, thyroid, adrenal) 


Primary 

(ovary) 


.Secondary 
(other 
. glanfl.sl 


' Ovorf unction of 
oval’}' 


\ Excess menstruation. Endometrial 
1 hyperplasia. 


(iramilosa-cell 

tumor 


f In early life — precocious sexual 
I development. Short, stocky. 
"I After menopause— renew^ed sex- 
ual activity. 


r Statural overdevelopment, gigan- 
[ Pituitary (hy- | iism. Tall, well muscled, no ex- 
peraatuitism) cess fat. Sexual overdevelop- 
ment (feminine). (Fig. 319.) 


Thyroid (liyjier- 
thyroidism) 


\ Mixture of hyperthyroid symptoms 
) with sexual speeding-up. 


Adrenal (tumor 
early stage) 


{ Hypertric-hosis (Fig. 322) and 
usually a tendency to male 
type. Musculature firm, athletic 
type. Some adiposity. Early 
epiphyseal union, short, stocky. 


Pregnancy Tests 

When the diagnosis of pregnancy is not clear from the physical examina- 
tion signs, there are tAvo courses 1o follow in obtaining additional diagnostic 
information. When there is no urgency, a wait of four to six weeks and an- 
other examination Avill i.robably settle the matter Avithout the expense of special 
laboratory tests. When there is urgency, on account of the pelvic condition or 
the patient’s anxiety to settle the uncertainty, there are reliable tests which 
aid in the diagnosis. 

These tests are based on the fact that pregnancy increases the manufac- 
ture of the pituitary-like gonadotropic hormone, Avbich consequently is found 
in excess in the body and in the body excretions, such as the urine. This hor- 
mone has the property of stimulating ovulation and corpus luteum formation 
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in the quiescent ovaries of animals into which it is injected. It resembles, but 
is not identical with, the gonadotropic hormones of the anterior pituitary 
gland, and is supposed to be of placental origin. 

The test is made by injecting an animal (mouse, rabbit, rat) with urine 
from the supposed pregnant patient. The animal is killed after a certain 
interval (usually 36 to 48 hours) and the ovaries are examined for evidences 
of ovulation and corpus luteum formation. As these appear normally in the 
animal when cohabiting, care must be taken to separate the test animals from 
the males or use immature animals. As an additional precaution, and to avoid 
confusing conditions from previous ovulations, immature {inimals are usually used. 

As to diagnostic reliability, it must be kept in mind that the test is not 
for pregnancy directly but for a certain hormone in (piantity which is usually 
due to normal pregnancy, but which may be present also in various abnoniaal 
conditions associated with pregnancy and even in conditions in which thc^’c 
is no pregnancy and has been none for many months. Such quantity reactions 
in the nonpregnant are due to the persistent activity of isolated fetal celtvs 
i-ernaining from a former labor or abortion, usually in the form of a chorio- 
epithelioma in the uterus or elsewhere. When such a tumor is present, the 
hormone may run to enormous quantities, far exceeding that of normal preg- 
nancy. Another jmint is that tlie diagnosis of pregnancy depends on the amount 
of reaction. The reaction in the animal ovaries must be marked, for smaller reac- 
tions may be caused by ordinary ovarian tumors and other nonpregnant condi- 
tions. Other possible sources of error arc the animal and the technique enif>loyed. 
With these precautions the Aschheim-Zondek test and its modification l)y Fried- 
man have proved remarkably reliable in both the "‘positive'’ and “negative” 
phases, running 94 to 98 per cent correct in large scries of cases. 

Aschheim-Zondek Test. This pregnancy test, reported in 1928 and critically 
tested since then, uses immature mice of a certain age-weight, and five of these 
are given a subcutaneous injection of one-half c.c. of the filtered urine three 
times daily. In four days after the first injection the five mice are killed and the 
ovaries inspected for evidences of ovulation and cor])ora lutea. In two thousand 
tests carried out by Aschheim, he obtained the remarkable accuracy of 98 per 
cent correct positive reactions and 99.5 per cent correct negative reactions. 

Friedman Test. This modification of the Aschheim-Zondek test w^as re- 
ported in 1929. It uses a rabbit instead of the five mice. The details, various 
modifications, points of special interest and reliability of this test and the 
Aschheim-Zondek, arc given in an instructive article by Weisman, from Avhich 
the following quotation is taken : 

** Comparison of the Aschheim-Zondek and Friedman Tests: Many laboratory workers 
adhere to one or the other of the two tests, and it is simply a question as to which test one 
is accustomed. Aschheim and his followers maintain that the mice are infallible while 
Friedman and his siipporters claim that the rabbit is more advantageous because the test is 
quicker, more economical and the rabbit is less easily killed by toxic substances and less 
bothersome as a test animal. 

'^In summarizing the comparative value of the two tests Crew states that both the 
Aschheim-Zondek and the Friedman tests are 99 per cent perfect. Crew maintains that 
'a 90 to 95 per cent accuracy is not sufficient. . . . No test which yields more than 1 per 
cent of error can claim much support.' Dawson finds the mouse and the rabbit tests 99 
per cent correct and positive within fourteen days after conception. Mack and Agnew 
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compared the two tests in 1^110 cases and found them equally exact. As more refined tech- 
niques are bein^ introduced the personal error in each case will eventually dwindle and 
both tests at some future date should prove 100 per cent accurate in trained hands. ’ ' 

Randall, Magtilh and raiiscli reported 645 patients who had the Friedman 
test, most of them because of doubtful conditions. This was a severe try-out, 
but there were only 17 patients (2.63 per cent) in which the ultimate diagnosis 
was at variance with the test result. This report is particularly valuable 
because of the special consideration of the patients who had some condition 
which interfered with the reliability of the test. 

McCullagh and Cuyler discuss positive Friedrnan-test reactions in non- 
pregnant states. They obtained 241 positive Friedman tests in 2,134 individ- 
uals in whom neither pregnancy nor evidence of chorionic tissue was present. 
Though the test is extremely accurate and helpful, it must be remembered that 
occasionally nonpregnant conditions give a positive reaction. Hence the sig- 
nificance of the result of the test must be evaluated in conjunction with the 
clinical findings — that is, before deciding that a positive reaction means preg- 
nancy we must exclude oilier conditions that may cause it. 

Jn the extensive series in their instructive report, McCullagh and Cuyler 
found a positive reaction witliout pregnacy in various disorders of the pitu- 
itary, in gonadal deficiencies (as in the climacteric, at puberty, in functional 
ovarian disturbances, in ovarian tumors, and in men with testicular deficiency), 
ill other endocrine disorders (hyperthyroidism, diabetes mellitus, adrenal hy- 
perfunction or tumor), in depressed nutritional states with local manifesta- 
tions such as skin and eye disturbances, and in disorders of the nervous system 
(epilepsy, hysteria, psychoses, arterial hypertension, and anorexia nervosa). 

Other Pregnancy Tests. There arc many other forms of tests. In fact, a 
large* literature has grown up in the strenuous efforts to try out all possible 
ways and substances which offer hope of a simpler or quicker test for preg- 
nancy. In modifications of the pituitary-like hormone tests other animals are 
used, including rats, guinea pigs, fish, and frogs. Other reactions also are used 
in some cases, for example, variations in skin coloration as in fish and frogs. 
Male animals have been used as in fish (color variation) and in rats and mice, 
injection of pregnancy urine causing changes in the seminal vesicles. Protozoa 
have been used, by observing under the microscope their actions on the addi- 
tion of a drop of pregnancy urine. One reported test is based on the effect of 
pregnancy urine on the sprouting of seeds. 

Much wairk has been done on a test based on the intradermal injection 
of antuitrin-S, which is made from pregnancy urine. This is known as the 
skin test or intradermal test, and is dependent on an allergic or other reaction 
to the injection when there are excess pregnancy hormones in the circulation. 
Another type which looms large in the literature depends on chemical testing 
of the patient’s urine for the pituitary-like gonadotropic hormones and for 
other substances (Visscher-Bowman test and others). Special chemical sets 
for such tests have been devised for general use. Various types of pregnancy 
tests and also other articles on the subject will be found in the Reference List. 

Many other hormone tests are used in endocrine investigations and diag- 
nosis and treatment, but there is not space here for this complicated laboratory 
work, details of which can be found in listed articles. 
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GYNECOLOGIC TREATMENT MEASURES 

In planning' treatment for a patient with a pel vie disorder it must be kept 
in mind that in many instances the pelvic disturbance is only the local mani- 
festation of some f^eneral funelional dorangemetit, and that even in the ease 
of a strictly local lesion adecpiate general functioning is necessary to full Ijocal 
restoration. This fad, so important in planning effective Ircalment, is l)eAk)m- 
ing more and more evident as modern research reveals the details of the inter- 
locking system of endocrine, vitamin, and other nutritional controls. \ 

Treatment, of the gynecologic ])alienl thei‘(‘fo]‘e must begin, like th(‘ (^Ex- 
amination, with attention to general conditions. 'I'his is to avoid wasting time 
and exj)enso on i)ro]ongcd ti'catment for isome local disorder the clearing up 
of whi(‘h can he attained only by a combination tre^atment (‘orrecting also other 
serious dei'angemeiits. The hasty dosing with ovariaji hoi‘mou(‘S for all pelvic 
ills is a case in ])oint, and the same may be said of tin* easy yi(‘lding to the 
ijidiscrij]iiiiate and prolonged use of many othci* r-emedies which the obliging 
salesman highly rt'comnnmds for disordei's about which he is blisstvdly ignoi’ant. 

Ilaving ascertained that the i)atient is in good g(‘neral condition or ar- 
ranged for ade(juat(! caie of any o))vious deticiency in that direction, we are 
I'cady to consider nhat additional measuivs may aifl in removing the jx'lvic 
disturbance. These spe(‘ial therai)(‘Utic aids may be grouped under the fol- 
lowing headings: 

Endocrim\s 
Vitamins 
Ka(‘t(‘ricides 
Hemostatics 
Plasma Balance 
Allergy Treatment 

Thermotlierapy ( fever thera])y and l•(‘frigeration) 
Neurothcraj)y and I^sychotherapy 
Local Pleasures 

Hoav do these various remedies bring about dosir(‘d changes in pelvic func- 
tioning? Ihe determination of the details of clianges brought about in tissues 
and functioning by different medicines belongs to the large subject of phar* 
rnacology. A\hile there is not space here for consideration of this general 
feature of therapy, it is well to call atlention to its importance in the under- 
standing and rational application of the various remedial agents. Functioning 
of the internal organs is conditioned largely by the autonomic nervous system, 
which has a set of accelerator (motor) fibers and inhibitory fibers extending 
to all organs. This involuntary nerve-control apparatus governing function 
is acted upon by different remedies in different ways, the details of which have 
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been worked out by pharniacolos:ic investigation. Pig. 324 shows the intimate 
connection between the antoiiomic nerve terminals and the effects of certain 
medicines. Somewhat similar connections between minute anatomy and physi- 
ology and remedial action extend to many remedies employed. Not all medi- 
cines act through the nerves; some produce their effects directly on the func- 
tioning cells. 

Incidentally, such studios, extending throughout the great field of experi- 
nuuitation, bring us ever nearer to that most interesting contact-point where 
minute stiuetural change becomes functional manifestation. Ordinarily we 
think of structure as something fixed, visible, palpable, with function as the 
evanescent, formless, nonmaterial result. The great problem of modern medical 
research is the determination of exactly what takes place in the cell to produce 
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FIK. 324. — Pr(\s<*ntatli>n by Myoriion of tho working liyi)otlie8l9 of human autonomic pharmacol- 

oj;y. vM>i'iHon — j. A. M. A.) 


each of the miiltitudo of normal functions (physiology) and of abnormal re- 
sults (pathology) and of remedial effects (pharmacology). Hence the shift 
in emphasis, in study and teaching, from the gross structure to that minute 
and still strictly-censored manufacturing plant, the cell. 

Though not all conneetions between remedial agents and their results have 
been worked out, the study of those that are known is important for the most 
eflFective treatment in any field. 

The purpose of this chapter is to give a general view of the remedial 
resources available for the correction of disturbances in this field and also some 
indication as to the types of disturbance amenable to certain classes of remedies. 
The application of therapeutic measures to the treatment of particular diseases 
will be discussed in the chapters on those diseases. 



218 


GYNECOLOGIC TREATMENT MEASURES 


ENDOCRINES 

Endocrine therapy is useful in many functional disturbances of the genital 
tract and in some organic diseases. The hormones particularly concerned in 
gynecologic disturbances are considered in the following order : thyroid, 
parathyroid, pituitary and placental, ovarian, testicular, adrenal, pancreatic 
(insulin). Standardized preparations of the hormones having gonadal effects 
are given later in the table. 

Thyroid Hormones 

The interrelationship between the thyroid and the gonads has long been 
recognized, and thyroid has been used in sterility, amenorrhea, dysmenorrhea, 
and menorrhagia. The mechanism of this relationship, however, is not so well 
understood. Numerous methods have been used to study the relations, and 
many facts have been determined, including the following : (a) estrin increases 
the basal metabolism in ovariectomized women; (b) estrin decreases the basal 
metabolism in ovariect(»mized rats, in hyperthyroid rats, and in normal guinea 
pigs and rabbits. 

The effect of the estrogens on the thyroid is probably indirect, through the 
inhibitory action on the pituitary. 

Parathyroid Hormones 

A relationship between the female sex hormones and the parathyroids is 
known to exist, though the mechanism is still obscure. Postthyroidectomy 
tetany rarely occurs in men. Attacks of tetany are frequently associated with 
the menstrual cycle, and in cases of chronic tetany the acute attacks occur 
regularly at menstruation, A study of the calcium and phosphorus blood levels 
reveals very little deviation from the normal. The sex hormones evidently 
affect the neuromuscular excitability in human parathyroid tetany through a 
separate mechanism. The diminution of ovarian activity by radiation helps 
to control the aggravating symptoms in selected cases. 

Pituitary Hormones 

The pituitary hormones have been discussed at length in Chapter T. The 
chief ones used in treatment are the gonadotropins — those derived from the 
pituitary itself and those derived from the placenta. The latter are called 
chorionic gonadotropins and they come from two sources, the urine of preg- 
nant women and the serum of pregnant rnares. Their uses in menstrual dis- 
turbances and in sterility are discussed in the appropriate chapters. 

Ovarian Hormones 

The follicular or estrogenic hormones used in therapy, given in approxi- 
mately their ascending order of effectiveness in clinical use, arc: estriol, estrone, 
estradiol, estradiol benzoate, estradiol dipropionate. 

Since the isolation of estradiol from follicular fluid it is generally conceded to be the 
true follicular hormone found in the ovary. Kstrone, or thcelin, and estriol, or theelol, are 
excretion products of dihydroxytheelin, or estradiol. A benzoic acid ester of estradiol that 
has been prepared synthetically is more effective than estradiol because it facilitates the 
use of a larger dosage and the effect is prolonged. Because of the confusion in dosage desig- 
nation caused by the introduction of these two synthetic substances, each with a different 
criterion for standardization, an explanation of the present status of dosage is given. 
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One international unit of estrone has a specific estrus-producing activity of Ho.ooo 
of the crystalline estrone standard, hence 1 nig. of estrone equals 10,000 international units. 
The dosage of crystalline estradiol is expressed in Allen-Doiay rat units, or by weight, 1 mg. 
equals 12,000 rat units. No international unit has been established for estradiol. Estradiol 
benzoate is standardized in Alleii-Doisy rat units and also in international benzoate units. 
One international benzoate unit has an estrus-producing activity of Mo.ooo ^ stand- 

ard preparation of estradiol benzoate. One rat unit of estradiol benzoate is approximately 
equal in activity to two international benzoate units. 

The hormones mentioned are used chiefly for the treatment of menstrual 
disturbances and sterility and troublesome climacteric symptoms. 

In addition to the follicular ovarian hormones (natural cstrogons) there 
are certain other preparations having estrogenic effects — for example, stilbestrol, 
octofollin, and licxestrol. Stilbestrol (dicthyl.stilbestrol) is a synthetic sub- 
stance related to the stilbenes. It has an estrogenic? polency three or four times 
that of estrone, and also is relatively inexpensive. It has certain disagreeable 
toxic effects witli some palienis (nausea, dizziness, etc.). However, these may 
usually be avoided l\y (a) limiting the dosage to the minimum recpiired to con- 
trol the symptoms (ordinarily Y 2 daily), (b) giving the dose at bed- 

linn*, and (c) in1(*rrupting tin* treatment at regular intervals as mentioned un- 
(l(‘r Methods of Administration (page 2r)6). The advantages and disadvantages 
of stilhesirol an* now well established by a. mass of ex])eriniental and clinical 
i‘(‘ports (194!1 review by Abarbanel el al.) and it is put on the market in con- 
venient forms by variou.s drug firms. 

Ilexesti’ol (diliydrostilbestrol ) is a less ])oleiit and less toxic preparation 
of tin? slilbene grouj), with clinieal eifects accordingly. The detailed results ob- 
tained by its use in several series of cases have been reported, a 1943 report 
being that of McElroy, Snyder and Clark. 

Octofollin (2-4-(li(paraliydroxy])lienyl)-3-etliyl liexane) is a synthetic estro- 
genic substance different from the stilbenc grouj). Sev^eral series of results have 
])een reported, a recent one being by Koberts, Loeffel, and MacBryde, who con- 
clude (1) that octofollin is effective in the treatment of hypogonal symptoms in 
women, (2) that it is relatively nontoxic, and (3) that the effective oral dose is 
from 5 to 10 mg. daily when continuous treatment is used or from 10 to 15 mg. 
daily for* interrupted treatment. 

The corpus luieum hormone (progesterone) is used intramuscularly as pro- 
gesterone and orally as a liydrohydroxy-progcsteronc. The chief clinical uses of 
irrogesteronc are for menstrual disturbances and sterility and threatened abortion. 

The employment of these various hormones in particular disorders is taken 
up urrder those disorders. A helpful article on the clinical use of the ovarian 
hormones was recently given by Willard M. Allen (see Hefei eiice List). 

Testicular Hormones 

The action of the male hormone has been discussed in Chapter I. Testo- 
sterone is the most potent of the androgens. It can be given intramuscularly 
as testosterone propionate, by inunction as free testosterone, orally as methyl 
testosterone, or by implantation as testosterone. 

Adrenal Hormones 

Tlie important relationship of the adrenal cortex hormones (corticosterone, 
desoxy corticosterone) to the sex hormones is being gradually elucidated. The 
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TABLE OF STANDARDIZED HORMONE l*REPARATJONS 
HAVING GONADAL EFFECTS 

(Shows types of preparatiuiis, lojt (‘oni filet i' list.) 


ESTROGENS 


r r 



Estrone 
( 'riieelin) 


Eslro^tMKs 
from pro^- 
riaiiey ui jne 
(Estrone, 
Estradiol, 
Equiliii, 
Equileniii, 
llififiulin) 


Estradiol 

heuzoate 


Estradiol 
di propionate 


Tlieelin in oil 
(Parke, Davis) 


Estrone 

(Lilly) 

Estrone 
( Abbott) 


r AiJiniolin 
(Squibb) 

Estrogenic 
hornion(‘s 
t ITpjolm) 

I Fo lest nil 
(Armour) 

Menforinon 
( Kocbe- 
Organon) 

Plestrin 

(narrower) 

Thelestrin 
(Cam rick ) 


r Progynon-Ii 
(HdVring) 


Hon-Ovocylin 

(Ciba) 

Diinen foi moii 
(Roclic* 
Organon) 


DbOvocylin 

(Ciba) 

Progynon DP 
(Hollering) 

Follarco 

(SeliielTelin) 


0.1, 0.2, 0.5, 1.0 mg. 

(0.1 mg. equals 1,000 
International Units) 

0.1, 0.2, 1.0 mg. 


0.1, 0.2, 0.5, 1.0 mg. 


0.2, 0.5, 1.0, 2.0 mg. 


0.2, 1.0 mg. 


0.2, 0.5, 1.0, 2.0 mg. 


1.000 l.U. 

5.000 l.U. 
10,000 l.U. 

t).2, 0.5, 1.0 mg. 


0.2, 1.0 mg. 


riOOK.U, about l,00tt LI 
or 0.083 mg. 

1.000 R.U. or 0.1 (id mg. 

2.000 R.U. or mg. 

0,000 R.U. or 1.000 mg. 

10,000 R.U. or 1 .000 mg. 

0.1, 0.2, 1.0 mg. 


1,000,2,000, 10,000 R.U. 


0.1,0.2, 1.0, 2.5, 5.0 mg. 


0.1, 0.2, l.O, 2.5, 5.0 rag. 


0.1, 0.2, 0,5, 1.0 mg. 
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ESTUOGKNH 

Continued 


Ki Hiriol 
(Tlieelol) 


(hi\]\y ■ 


Ksti'udiol 


I 


Nusiil Hprtiy 


' Theelol kapseals 
(Parke, Davis) 

0.00, 0.12, 0.24 mg. 

lOstriol capsules 
(Abbott) 

O.OG, 0.12, 0.24 mg. 

Emmeniii liquid 
Emmenin tablets 
( A yerst- McKenna) 

120 Day Oral Units in 4 c.c. 
120 Day Oral Units per tablet 

Estrogenic hor- 
mone capsules 
(Upjohn) 

1,000, 2,000, 1.U. 

1 Estriol pulvules 
(fully) 

O.OG, 0.12 mg. 

Folestrin granules 
(Armour) 

1,000 2,000, 4,000 I.U. 

Plestrin capsules 
( narrower) 

1,000, 2,000, I.U. 

Amiiiotin capsules 
(Squibb) 

1,000, 2,000, I.U. 

Pollarco 
( (S(diielfeliu) 

1,000,5,000,10,0001.11. 

Progynon DH 
(ablets 

0.1, 0.5 mg. 

IVogyuon Dll 
.solution 
(Srhering) 

GO R.TT. per c.c. 

1 tinieiifo: mnii 
tablets 

(Roche-Organun) 

vig; Ye “•g- 

Ovocylin tablets 
, (Ciba) 

0.1, 0.2, 0.5 mg. 

Amiiiotin in oil 
(A yerst McKenna) 

20,000 I.U. in 30 c.c. 

' I’rogynon Dll 
nasal spray 
^ (Schcring) 

0.4 mg. (about 4,800 R.U.) 
per 30 c.c. 


Vuj»irial Siipposilories 


Tlieelin supy)Ositoriea 0.2 mg., 2,000 I,U, 

(J’arke, Diivis) 

Viuniotin pcasaries 0.1, 0.2 mg. 

(Squibb) 

IColpon inserts juvenile 0.05 mg. 

(Roche-Organoii) adult 0.10 mg. 


l<’olestriii supposi- 
tories (Armour) 

Progynon Dll 
suppositories 
(Schcring) 

Ovocylin supposi- 
^ tories (Ciba) 


0.1, 0.2 mg. 

juvenile 480 R.D. 
adult 480 K.U. 

4,800 R.IJ. (Estradiol) 

juvenile 0.04 mg. 
adult 0.04 mg. 


Ointment 


'Progynon DII oint- 
ment (Hchering) 

Ovocylin ointment 
. (Ciba) 


Syntlmlic Chemical.s witli Estrogenic Action 
Stilbestrol tablets (various linns) 
Hexeslrol tablets (various firms) 
Octofollin tablets (Sclneffelin) 


3C0 R.U. per Qm. 

1,800 R.U. per Gm. 
(Estradiol) 

0.03, 0.15 mg. per Gm. 
(Estradiol) 

0.1, 0.25, 0.5, 1, 5 mg. 
0.1, 0.25, 0.5, 1, o ing. 
0.5, 1, 2, 5 mg. 
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PUDGES* 

TEUONE 


ANTERIOR 
PITUITARY , 
GONADO- 
TROPINS 


WHOLE 

ANTERIOR 

PITIJITAJiV 


PREGNANT 
MARE 'S 
SERUM 


I nt i:iimiH(Milarly 




Intramuscularly 


"Lipo-Lutein 
(Parke, Davis) 

Proluton 

(Schering) 

Nalutron 

(Winthrop) 

Progestin 

(Lilly) 

Progestin 

(Upjohn) 

Progestin 

(Roclie-Organoii) 

Progostone 
( Carnrick ) 

Lutocylin 

((him) 


\ Pranonc 
I (Schering) 


Jhelobaii 

(Winthrop) 

\mbinon 
( Roche-Organon ) 

Prephysin 

(Chappel) 

Gonadotropic 
Factor (Armour) 

Gynatrin 

(Searle) 

(Jonado tropic 
Factor (Ayersl- 
McKenna) 


mg., 1, 2, 5 , 10 mg. 
1, 2, 5 ing. 

1 mg. 

1, 2 mg. 

1, 15 mg. 

'As, 'A, 'A, 1. 5 mg- 

I, 5,10 mg. 

5, 10 mg. 

J50 gomidotroi)ic K.IJ. 

50 gonadotropic R.U. 

25 gonadotropic R.U. 
TOO gouadotrojiic R.U. 

:J00 Collip IT. 

100 R.U. 


lilt ramiiH(Mi1a riy 


'Ant. Pituitary 
Extract (Squibb) 

Ant. Pituitary 
I (Sharp & Dohme) 

I’olyansyii 

(.Armour) 


Intramuscularly 

and 

Intravenously 


(Jonadogen 

(Upjohn) 


Anteron 

(Schering) 


10 (Torllaiid-Nelaon Units 
= 200 I.U. 

20 (Jortland -Nelson Units 
= 400 I.U. 

250 I.U. 

400 I.U. 


Gonadin 200 I.U. 

^ (Cutter) 



ANTERIOR 

PITUITARY- 

LIKE 

HORMONES 

from 

pregnancy 
urine or 
chorionic 
gonado- 
tropin 


MALE 

HORMONES 


ADRENAL 

CORTEX 


ENDOCRINES 
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Intramuscularly 


Intra- 

muscu- 

larly 


Testosterone 

propionate 


Oini- J Testosterone 
inent ] propionate 


Orally 


Methyl- 

testosterone 


Intramuscularly 

Intravenously 

Orally 


'Antuitrin-S 
(Parke, Davis) 

120 1.U. 

600 I.U. 

Follutein 

(Squibb) 

1 00 R.U. Stable a year 

500 R.U. 

Korotrin (powder) 
(Winthrop) 

100 I.U. stable indefinitely 
500 I.U. 

Pregnyl (powder) 

" (Roche-Organon) 

100 I.U. 

500 I.U. 

A.P.L. (Ayerst- 
McKenna) 

100 I.U. 

500 I.U. 

1,000 I.U. 

Pranturon (powder) 
(Schering) 

1501.11. 

750 I.U. 

A pestrin 
( narrower) 

100 I.U. 

^Oreton 

(Schering) 

5, ID, 25 mg. 

Pernandren 

(Ciba) 

5, 10, 25 mg. 

Noo-TIombreol 

(Roche-Organon) 

5, 10, 25 mg. 

"OretonF 

toplicator 

(Schering) 

2 mg. each 

l^eriiandron 
oinllets (Ciba) 

4 mg. each 

Nco Ilonibreol 
dosules (Roche 
, Organon) 

4 mg. each 

'Oieton M 
(Schering) 

10 mg. 

Metrandren 

(Ciba) 

10 mg. 

Neo-Hoinbreol 

(Roche-Organon) 

10 mg. 

' Cortate 
(Schering) 

5 mg. (desoxycorticosterone) 

Oortalex 

(Upjohn) 

< 

Extract of 5 Gm. of adrenal 
tissue 

Adrenal Cortex 
Extract (Wilson) 


Precorten 

1 (Ciba) 

5 mg. (desoxycorticosterone) 
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chemical formula of desoxycorticosteroiie is the sante as that of progesterone 
with the addition of a hydroxyl group on tlie 21-carbon atom. Progesterone 
has been isolated from the adrenal cortex, and the life of adrenalectornized rats 
can be maintained by the administration of progesterone. 

An androgenic substance (andrenosterone) having one-fifth the potency 
of androsterone has been isolated from the adrenal cortex. 

Though as yet there are no criteria for the use of adrenal cortex in pelvic 
endocrine disorders in women, its use will probably be extended in that direc- 
tion as our knowledge of ils various actions is enlarged. 

Insulin 

Insulin, the hormone from Langhans cells of the pancreas, has been found 
to give relief in certain cases of dysmenorrhea. Its mode of action has not 
been Avorked out, but it has been successfully employed in patients with low, 
normal, and high blood sugar levels. 

VITAMINS 

The rapidly developing knowledge of vitamins has brought considerable', 
aid in the handling of pelvic disorders. Fig. 325 shows the principal vitamins 
and their connections and time of discovery. Those of particular importance 
in genital tract disturbances are A, B, C, E, and K The vitamin deficiencies 
produce nutritional defects which lower ovarian function and, if continued, 
produce degenerative changes in ovarian structure. 

How arc these serious local nutritional effects brought about? Is it a 
direct or an indirect effect? Tlic iiitirnate relationship existing between gen- 
eral nutrition and vitamins and endocrines was demonstrated in this connec- 
tion by Stephens and Willard Allen. They found that in guinea pigs Avitli 
undernourishment sufficient to reduce body weight 20 to 30 j)er cent in two 
weeks, there were retrogressive and atrophic changes in the ovary. These were 
similar to those found after hypophysectoniy. Vitamin supx)lements did not 
affect the result, but the administration of gonadotropic hormones did indi- 
cating that the degenerative changes in the ovary were due in part to the 
inability of the undernourished pituitary to produce gonadotropic hormones 
in sufficient quantity to maintain ovariari structure and function. Similar r(‘- 
sults of the effects of inanition on the thyroid had bccui demonstrated by 
Stephens. 

Vitamin A 

Vitamin A is a factor in maintaining epithelium in normal condition, and 
epithelial cells represent to a large extent the functieming part of each organ. 
The higher specialized the epithelium becomes, the earlier slight nutritional 
defects are lightly to be noticed. One of the first noticeable effects of vitamin 
A deficiency is on a specialized tissue of the eye, causing difficulty in seeing 
in dim light. This ‘'night blindness'' is likely to be accompanied with general 
lack of vigor, easy fatigue, .sl(‘ei)lessness, dry hair, and rough skin. 

The maintenance of normal sfjuamoiis opitheliinn Ur])onclH on the normal nutrition of 
the bnsal layer, which supplies new cells as the surface cells become keratinized and cast 
f)fT. Korril inizjition represents a normal degenerative change, but under vitamin deficiency 
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it becomes exaggerated to a pathological condition^ which, in the cornea may lead to im- 
paired vision and even to ulceration. In the skin, the hyperkeratinization affects especially 
the hair follicles, causing masses of cells which plug the follicles and produce minute bumps 
on the skin surface resembling exaggerated '"goose skin/' This condition, designated 
keratosis pilaris, lichen pilaris, ichthyosis follicularis, etc., which with its uncomfortable, 
harsh, dry, itchy condition may affect the vulvar surfaces, has been shown to be due to 
vitamin deficiency. Lehman and Kappaport state, "Every case in the series investigated 
by us that might have been designated keratosis pilaris, ichthyosis follicularis or the like 
proved by photometric test to be deficient in vitamin A and responded to vitamin A therapy, ' ’ 

It was found that vitamin A deficiency produced permanent cornification of the vaginal 
epithelium in rats. 

In castrated rats with diets deficient in vitamin A, estrus could bo produced only by 
the administration of both vitamin A and estrogens, not by either alone. The influence of 
vitamin A deficiency is evidenced not only in the vaginal mucoiis membrane but through 
the gonad glands also. Sutton and Brief found a significant increase in the basophiles or 
"castration colls" in vitamin- A deficient rats of both sexes, indicating a partial castration 
effect. 


(cdrofene- » 
' provitamin ] 



i /'iSQldtcd - R32 \ 

J ^qnthesized - 1133/ 

ascorbic dcid 

^ -llovanone okicosides (i<)3i<) 


K'z(i<J4o) \ 

Arid 

Fig. 325. — Dlagnimiiiatic representation of the interrelationship of the vitamins. They 
lire schematically differentiated into the water-.solubic and the fat-aoluble fractions; the latter 
group in further separated Into its thermolabile and Its tliermostable components. Certain of 
these substances have been shown to be essential to human nutrition and effective in the treat- 
r»ient of specific deficiency diseases. The physiologic properties of many are as yet undetermined. 
(Spies, Hightower and Hubbard — J. A. Af. A.) 

In the human, relief of senile vaginitis in thirty cases by vitamin A therapy has been 
reported by Simpson and Mason. In vulvitis due to vitamin A deficiency, the skin be- 
comes dry and rough and later a papillary eruption appears. Those papules are formed by 
hyporkeratosis of the hair follicles. A keratinizing metaplasia of their ducts is respon- 
sible for the absence of sweat glands. The sebaceous glands atrophy and undergo the same 
process. Similar lesions are present also over most of the body in advanced cases, as illus- 
trated in the article by Lehman and Rappaport and also in dermatological textbooks. 

Therapy in vitamin A deficiency consists in giving 25,000 unit capsules, 
ten to twelve per day. Dependable preparations are put out by reliable drug 
firms under different trade names. A capsule of the above potency is on the 
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market under the name of afaxin (Winthrop). The treatment is continued 
until the skin returns to normal or, with vaginitis, until the symptoms clear. 

Vitamin B Complex 

Vitamin B Complex is helpful in treating certain cases of neuritis, also in 
radiation sickness and in loss of appetite and undernourishment. These con- 
ditions are found in many gynecological patients, particularly in those having 
irremovable carcinoma. 

Tmler and Wammock gave their results in the treatment of twenty-one 
patients for severe radiation sickness with synthetic vitamin (thiamin chlo- 
ride). Quoting from the abstract : 

They find that daily in.iections of ,'1,000 international units will, in the majority ol 
cases, give ra[)id and complete relief. Infrequently a recurrence of symptoms requires in^ 
crease in the dosage. One patient receiving roentgen therapy to the left side of the neck 
required a temporary increase to 1,500 intenuilional units daily by hypodermic injection to 
control the recurrent nausea and another required 10,000 to eliminate nausea and vomilinfA 
The results obtained with the hypodermic administration are definitely superior to those\ 
following the peroral use. 

The treatment of outpatients presents a problem in that radiation sickness cannot be 
satisfactorily relieved by the oral administration of large doses of vitamin B,. It is dith 
cult for these patients lo retain (heir confidence and cooperation, with the result (hat they 
fail to continue the medication as ])resciibod and occasionally refuse to follow the course of 
radiation therapy. This undesirable factor can bo overcome by requiring the patient to 
return for daily injections of vitamin B|. Smaller daily doses are more etTective than are 
massive doses given on alternate days. 

The dose of or thiamin liydroehloride for neuritis or malnutrition due 
to vomiting varies from f) to 2,1 mg. daily. Nic'otiiiie arid is livliiful in llie 
vagiiiilis of jiellagra iiatieuts. In ixM'sisteiil atu)r(‘xia and in vomiting tin* 
elTect is often striking and most lielpful. 

Vitamin C 

Vitamin (/ (ase(U'bi<- aeid, eevitaniie at'id) is the vilatnin wliii'h jirevetils 
seurvy. It is supposed to be important in wound healing. It has been reported 
helpful in certain cases of internal bleeding. 

Wolhaeh states: ‘‘V^itamin C is necessary for the formation of all inter- 
cellular substances having collagen as their basis; and its absence prevents the 
formation of the matrices of white fibrous tissue, cartilage, bone, and dentine." 
In the excellent "Vitamin Reference Book" by Squibb it is pointed out that 
the various manifestations of vitamin A deficiency are due in part to failure 
of endothelial cells to form cement substance. Capillary fragility is common, 
and consequently minor hemorrhages are relatively common. The reduced 
immunologic response seen at tinu's may be the result of the lessened ability 
to form collagen, a substance which aids in segregating infectious organisms. 
Hence in persistent infection with undernourishment in a gynecological patient, 
particularly if associated with a hemorrhagic tendency, the possibility of vita- 
min C deficiency should be considered and standard testing carried out, that 
vitamin C therapy may be instituted if needed. 

Vogt reported that gynecologic hemorrhages in the young may be effec- 
tively treated by oral or intravenous administration of cevitamin acid, the 
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hemorrliage usually slopping after tJie first injection. Stephens and Hawley 
reported that large amounts of orange juice given to four patients with 
hemophilia and two with chronic thrombocytopenic purj)ura had no effect on the 
hemorrhagic manifestations, blood picture, or capillary resistance. Boeger and 
Schroeder found oral administration of vitamin C ineffective, while intravenous 
use stopped tlie bleeding and increased thrombocytes. 

Vitamin E 

V^itamin E has been called the antisterility vitamin. It is supposed to be 
an aid to fertility, particularly in the prevention of liabitual abortion. There 
is much variance of o])inion on the officac> of vitamin E in sterility and in 
threatened abortion, but there are enough reliable reports to indicate that it 
is definitely helpful in these cases. Shute has made extensive reports on the 
use of wheat germ oil in threatened abortion and also in senile vaginitis of 
certain types, and from his extensive experience he concludes tliat it is ex- 
ceedingly helpful. Satinalion of the patient stopped the bleeding and uterine 
tendei'uess promptly in many cases of threatened abortion, and when the germ 
oil thei'apy was stopped the bleeding and uterine tcJiderness returned. 

Since the syjithcsis of vitamin hi its potency has been increased about 170 
times. ]Most of the commercial products contain a mixture of alpha and beta 
toc()ph(‘rols. Some of the newer products are tocopherex (Squibb), tofoxin 
(Winthrop), ephynal acetate (IToffman-LaRoclie). 

Vitamin K 

Vilamin K is the coagulation vitamin, wliich regulates the clotting of blood 
and the control of bb‘eding. Jt is designated the ‘^eoagulntioii factor*^ 
because it appears necessary to the formation of prothrojubin. It was named 
'‘K'’ l)y its Danish diseovercr (Dam) after ‘^Koagulation,^' as they spell it. 
Vitamin K deficiency occurs mostly in patients with obstructive jaundice; per- 
sons able to handle ordinary balanced diets usually get a sufficient amount 
apparently. Experiments indicate that the exclusion of bile from the intestine 
prevents the absorption of vitamin K in the food taken. Hence when admin- 
istering vitamin K orall 3 ^ l)i]e salts also must he given. 

Its administration preoperatively is indicated in gynecological patients 
when the clotting time is prolonged, and esjiecially if there is any tendency to 
jaundice. More recently it has been found to inerease the prothrombin in 
newborn babies suffering from hemorrhagic disease, and its use is advised as 
a prepartal procedure during the last several weeks of pregnaney. Whether 
it will be heliiful in other types of bleeding has not yet been definitely de- 
termined. Some of the commercial preparations are Synkamin (Parke, Davis), 
Thyloquinone (Squibb), and Quino-thrombin (Ledcrlc). 

General Remarks on Vitamins 

Before passing from the subject of vitamins it may be well to call atten- 
tion to certain general points. These are mentioned in SquiblPs vitamin book 
previously referred to. Clinically recognizable single vitamin deficiencies are 
rare, ‘but there are many cases of mixed deficiencies involving two or more 
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vitamins. Also, it is not the clear-cut advanced avitaminosis that is encoun- 
tered, but mild grades that may be classed as subclinical. 

The high incidence of subclinical vitamin deficiency disorders indicate the necessity 
of adjusting diets wliere possible, and of providing vitamin supplements where modiftcation 
of the patient's dietaries is impracticable. The vitamins may be ranked as follows in order 
of their probable deficiency; 

1. Vitamin D: Because it has the most limited distribution. 

2. Vitamin B,: Because it is stored only to a limited extent, and effects and symp- 
toms of subclinical H, avitaminosis are fairly common. 

3. Vitamin A: Because it occurs for the most part in the relatively more expensive 
foodstuffs, and hence is apt to be lacking in many diets. 

4. Vitamin 0: Because the changing food habits of recent years suggest that, ex- 
cept in the case of infants, there is not likely to bo a deficiency of this vitamin. 

5. Vitamin E : Last, because the general opinion seems to be that average diets supply 
a sufficient quantity of this factor. 

i 

BACTERICIDES 

Tlicrc arc classes of retiiedial agejits directed particularly against invad- 
ing bacteria. Such invasion may be checked by direct lethal effect on the' 
bacteria or by strengthening the defensive forces of the body so that they ' 
accomplish the task. These remedies may be grouped under three headings : 
bactericidal drugs (chemotherapy), antitoxin and seroliacterin trealnicnt, and 
foreign protein treatment. 

Chemotherapy 

In recent years th(?r(‘ have l)eeii develoiied (‘orlain drugs of tin* sulfonamide 
group wliich l)y direct or indirect action assist in overcoming infectious proc- 
esses. These new remedial agents have revolutionized the therapy of infections. 
They have special indications and contraindications, mentioned in the litera- 
ture of each, which must be carefully considered when using the drug. Under 
proper supervision and precautions large doses have been given without harm 
and with great benefit in various kinds of serious infection, including peri- 
tonitis and blood-stream infections. The danger signals are: dizziness, cyanosis, 
nausea and vomiting, anemia, leneopenia, and fever wliich appears between the 
sevenlli and tenth days of therapy after a preliminary drop in temperature. 

Sulfathiazole is specially effective in gonorrhea. Sulfadiazine is less toxic 
in large dosage, and the troublesome precipitation of crystals in the urinary 
tract may be prevented by alkalinizing the urine and giving plenty of water 
(Gilligan, Garb, and Wheeler). Sulfamerazinc has the same advantages and 
disadvantages as sulfadiazine wnth somewhat smaller dosage requirements (Hall 
and Spink). 

Penicillin, the remarkable antibacterial agent from common mold, has 
proved effective in cases resistant to the sulfonamides. However, nearly all is 
still required by our armed forces, though every effort is being made to increase 
production so that civilian requirements also may be supplied. 

Antitoxin and Bacterin Treatment 

The most striking and certain effects of antitoxin therapy are seen in the 
cure of diphtheria by diphtheria antitoxin and the prevention of tetanus by 
antitetanic serum. Antistreptococcic serum has occasionally proved beneficial 
in puerperal infection and in other forms of acute streptococcic invasion. 
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Bacteriii treatment, or vaccine treatment as it is frequently designated, 
is based upon the idea of creating active immunization by stimulating the 
formation of antibodies by injecting killed bacteria or their products in in- 
creasing doses. Stock bacterins were used and also autogenous bacterins 
made from cultures from the patient. 

In an endeavor to lessen the marked reaction (fever, etc.) associated with 
bacterin treatment, bacterin preparations have been treated with corresponding 
immune scrum. Such a treated preparation is designated ^^serobacterin^' or 
‘^sensitized'’ vaccine. There is much less reaction, and the diminution of the 
troublesome reaction is supposed not to interfere with the stimulation of antibody 
formation. On account of less reaction, the serobacteriiis may be used freely, 
even in very ill patients in wliom the bacterin reaction was sometimes dangerous. 
Another advantage of the serobacterin oi* immunized vaccine is that the im- 
munity begins at once, while with the plain vaccine eiglit to ten days arc required 
for the development of immunity, and time is an important factor in effective aid 
when the body defenses arc being overwhelmed by acute infection. 

These immunized vaccines ai e put out under various trade name.s, such as 
serobacteriiis (Mulfoid) and immunogens (Parke, Davis). The results of treat- 
ment with liacterial vaccines liavc l»een variable. SoJiic serious cases have been 
greatly benefited while in others there seemed to be no effect. The fact that this 
treatment seemed to turn the scales favorably in some desperate cases of blood 
stream infection, indicates its employment in those cases not yielding to the 
newer bactericidal drugs and other measures. 

In addition to specific bacterins (made from the kind of organism or organ- 
isms supposedly responsible for the infection), noris])ccific bacterins may be em- 
plo.yed, for example typhoid vaccine or colon bacillus vaccine. This method of 
producing the “nonspecific shock" which arouses the defensive mechanism of 
the body has been used as a substitute for the foreign protein treatment 
(described next) to avoid the allergic or anaphylactic reaction of milk or other 
|)rotein in large quantity. 

Kricg reports his experience with 172 patients so treated, using colon 
bacillus vaccine. The sterilized suspension of colon bacilli was given by intra- 
dermal injection. A “series" consisted of six injections, given two injections 
per Aveek, starting with Vi c.e. and increasing Vi c.c. with each injection up 
to 1 c.c. He found the intradermal method of administration easier to execute, 
less uncomfortable and safer than either the intravenous use of typhoid vaccine 
or the intramuscular injection of boiled milk. His conclusions were that the 
results were about the same as from the more severe type of “nonspecific shock," 
and the disturbing reactions less severe. Details are given in this article. 

Foreign Protein Treatment 

The injection of any foreign protein into Ihe body tends to stimulate the 
reticulo-endothelial system as an aid to the defence forces. This use of 
protein is spoken of as “nonspecific" because no particular protein is required. 
For many years this was used to some extent by the employment of antitoxic 
serums and bacterin treatment, and it is possible that the foreign protein in 
the injections was a factor in the results secured. However, the amount in 
these long-used injections was comparatively small. 
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Later much larger amounts of foreign protein were injected in the form of 
milk, with marked beneficial results in many forms of acute inflammation, in- 
eluding pelvic inflaniniation. The treninient consisted ot the inlramusculftr in- 
jection of from 5 to 10 c.c. of sterilized milk. Now there are available special 
milk preparations put up by manufacturing firms in convenient sterile packages 
for this purpose, with dosage and directions for that particular preparation 
in the package. 

In addition to the beneficial effects of these '‘foreign protein’' injections, 
there are certain disadvantages. An important one is hypersensitization, result- 
ing in anaphylactic reaction on second dose with some individuals or allergic 
reaction on even primary dose w ith certain allergic persons. 

Foreign protein treatment for infections has been largely superseded by 
chemotherapy with the sulfonamides, which is preferable when it is successful.j 
When, how^ever, it is unsuccessful or contraindicated by developments, foreign' 
protein treatment may be indicated. In an allergic individual or one who has 
received a previous serum injection recently, it would be preferable to use the 
plain bacteria] vaccine treatment (not serobacterin, which contains serum) of 
the specific or nonspecific type. 


HEMOSTATICS 

Hemostatics act principally in two w'ays — by constricting the uterine wall 
and blood vessels and by increasing the general coagulability of the blood. 
There is also a third way in wiiich bleeding may be lessened, namely, l)y the 
action of a hormone or other substance in the uterus affecting the local coagula- 
bility of the blood or tlie i)ermeal)ility of the ve^ssel w^alls. The picsonce of such 
a substance may be a factor in the endocrine regulation of Uic starting and 
stopping of the normal menstiaial fiow\ 

In the first class belong the various ergot preparations and the pituitriii 
preparations. In the second class come the calcium preparations. (Calcium 
gluconate is one very largely used. Vitajiiin K has been described. Other 
general agents for controlling bleeding in gynecologic cases are fibrinogen or 
thrombogeii preparations, put out under various trade names by different 
firms, pectin, and snake venom. 

Pectin preparations liave been shown to act together with calcium in 
reducing clotting time 40 to 50 per cent. Arhemapectin is one such prepara- 
tion. It may be given orally or intramuscularly or intravenously. Moccasin 
venom has been used with success in the treatment of functional bleeding. 
The undesirable sensitization was a drawback, but Peck and Marx have suc- 
ceeded in separating the antihemorrhagic factor from that causing the sensi- 
tization reactions. In hemophilia, Timperley found that egg white incubated 
at 37° C. for several days in the presence of i)otassium bromide gave an extract 
which controlled the bleeding. Styptysate, a preparation from a medicinal 
plant, has been found helpful in controlling a persistent bleeding tendency in 
uterine conditions, for which it is administered orally. It may be used also 
locally for local bleeding. 
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PLASMA BALANCE 


Plasma is a convenient term by which to designate the body fluid which 
circulates in the blood vessels and fills the intercellular spaces in the tissues. 
The functioning cells of the various organs work in and live on this vital fluid, 
which brings necessary supplies and carries away the waste products. The 
plasma is literally the river of life for the body, which depends on its con- 
stant flow and fairly constant quantity and quality. The cellular elements of 
the blood and tissues largely monopolized attention for a long time, but studies 
in recent years have shown that variations in the quantity and quality of the 
plasma have a serious bearing. 

Disturbances in the quantity or quality of this fluid are reflected in dis- 
turbances of cell activity a])preciablc by ])hysical examination or laboratory 
methods. Edema, dehydration, acidosis, alkalosis, and hypoproteinemia are con- 
ditions of the plasma of sinister significance to functioning, especially in surgical 
patients requiring still furl her drain on the reserve of vitality. The salient facts 
in regard to the fii'st four have long been known and generally used in the 
preoperative and postoperative handling of surgical patients, but the facts con- 
cerning the fourth luicd empliasis and wider understanding and use. Elman 
gives an instructive resume from which are the Following (piotations: 


Hypoproteinemia. — I'lidor iionual couditions the tint ion of protein in the 

plasma is about 7 gnuu.s per cent; of this, but a fow tenths of a gram are due to fibrinogen. 
If this is subtracted, as it is uhcri blood is allowed lo clot so that soruni is obtained instead 
of plasma, there is little .significant change in the total figure. What remains is a com- 
bination of the two remaining proteins, namely, albumin and globulin. Under normal 
oonditions the albumin concentration is roughly twice that of tlie globulin concentiation. 


The relationship between the two is often spoken of as the A/G ratio, a figure which may or 
may not bo of signifieaiiee. Of mucli greater importance is the actual concentration of the 
albumin fraelion ina.siiJU(’h ns it is the fall m the albumin fraction which is usually observed 
in hypoproteiuoinlc states. From the practical point of view, then, wo should really speak 
of liypoalbuniineinia rather than hypoproteinemia. Moreover, it is the albumin fraction 
which is concerned mostly with maintaining osmotic pressure of the blood, and it is the 
osmotic function of tlie plasma i>roteiu which is mostly involved in the deficiency states just 
discussed. It is probable that the globulin fraction has more to do with the carrying of 
immune bodies than with maintaining the osmotic pressure of the blood. 

The chemical method used in determining the concentration of serum or plasma 
protein is extremely important. Variations which are obtained by inaccurate methods 
may be quite valueless. Errors may occur either in the determination of the protein or 
in the fractionation of albumin and globulin or in both. Of the two methods for the deter- 
mination of protein we use and empliatically advise the Kjeldahl procedure in preference to 
nesslehzation in measuring nitrogen. We also use and advise that separation of albumin 
and globulin bo effected with the centrifuge rather than with filter paper. Details can 
be found in most biochemical texts. The actual fall in serum protein, particularly in the 
albumin fraction, is often 50 to 75 per cent of the normal. In general a serum protein of 
below 5 grams per cent or a serum albumin of below 2 grams per cent is considered abnor- 
mally low and is often accompanied by nutritional edema. 

While there is a definite relationship between the clinical occurrence of nutritional 
edema and the level of serum albumin, there is a considerable lag in this relationsh^ 
There may be rare occasions when the scrum albumin is near normal yet edema exists. On 
tke other hand, the albumin may fall even below 2 grams per cent without ,hm- 

cal edema which will, however, inevitably develop if the low serum albumm persists for a 
sufficiently long period of time. Tt is, therefore, often misleading to speak of a critical 
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level of serum albumin. It is important to realize that edema of the interstitial tissue 
may occur for a long time before it is evident clinically as a swelling whicli pits on pressure. 

A second source of confusion is the relationship of the plasma volume to plasma 
protein concentration. This is important in evaluating the significance of hypoprotein- 
emia. Actually the plasma volume may vary so much, especially when intravenous fluids 
are being given, that the concentration of plasma protein must always be considered in 
relationship to changes in the concentration of the red blood cells which is a rough meas- 
ure of the variations in relative plasma volume. It is, therefore, of importance to measure 
the hematocrit or red cell concentration whenever a scrum protein or serum protein concen- 
tration may bo observed in patients receiving fluids due entirely to the dilution of the 
plasma, which can be very readily followed by frequent determinations of the red blood 
count or the hematocrit. 

Toxic Destruction of Protein. — A second type of protein deficiency which can be 
measured occurs in many patients in whom there is an abnormal destruction of tissue 
protein. This is revealed by finding an excessive excretion of nitrogen in the urine. This 
phenomenon has long been observed in a good many serious illnesses, notably in the infec- 
tions. It also occurs following extensive trauma and is frequent in seriously ill patients 
after a serious operation. The important point about this type of protein deficiency is 
that replacement therapy should take such a loss of nitrogen into account, i.e., administra- 
tion of protein nourishment is extremely important in any individual who is losing a great 
amount of nitrogen due to the actual effects of the disease process itself. There are actually 
very little data in regard to this type of i>rotein dornngemont in surgical patients. It is 
probable that further study wdll reveal that not only does this type of toxic destruction 
of protein occur rather frequently but that many of the clinical manifestations are due 
actually to such a phenomenon. Kegardloss, however, of such further observations it seems 
apparent that this type of derangement has deflnito thorapoutic implications which must 
be recognized if we are to use protein replacement therapy. 

Surgical Shock. — During the past few years it has become increasingly apparerl 
that plasma loss, i.e., fluid containing 7 per cent protein, is an important feature of the 
circulatory failure in shock. This is particularly true in severe burns, in the therayiy of 
which plasma in large amounts is decisive, in contrast to the ineffectiveness and even 
danger of injecting large quantities of saline and glucose alone. It is not too much to say 
that an acute hypoproteinemia occurs in severe burns, in severe hemorrhage, and probably 
in other examides of surgical shock. The fall in blood volume in all of these conditions 
is due to loss of fluid containing protein which must bo taken into account if we arc to 
practice true replacement therapy. In other words, the acute protein loss cannot be 
remedied by the injection of saline and glucose alone; fluids possessing colloids capable 
of exerting long-lasting osmotic pressure must be used and for this plasma is ideal. While 
the value of whole blood in surgical shock is geTierally recognized it is not often realized 
that the plasma portion is the most significant; in burns in fact the red cells are not even 
needed. The amount of plasma required may be tremendous; in a severe burn as much as 

10 to 20 c.c. per kilogram (700 to 1400 c.c. for an adult) may be necessary to meet the 
loss and return fluid balance to normal. 

Methods of Protein Administration 

Oral Administration. — Needless to say the oral method of administering fluids and 
food should always be used when possible. This seems to be an unnecessary statement. 
However, there has been so much parenteral injection of fluids in recent years that it seems 
important to emphasize the fact that the oral method should be used whenever the patient 
can ingest and assimilate food or fluid in this manner. The oral method is, of course, 
convenient but there are certain factors which must bo observed. In the first place, pro- 
teins vary in their biological activity. This is due to the fact that the efficacy of the 
proteins depends upon their constituent amino-acids, of which 11 are essential or indis- 
pensable, i.e., these 11 cannot be synthesized by the body and must be supplied. The 
biological value of the protein, therefore, depends upon the relative proportions of these 

11 amino-acids. It has long been known that certain proteins are very rich in these essen- 
tial amino-acids and, indeed, contain all of them. These biologically active proteins are 
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present in eggs, milk and meat with soy beans perhaps to be added. Obviously, if the 
patient is suffering from an acute or chronic protein deficiency and is having difficulty 
in ingesting a large amount of food, it should be the duty of the physician to see that the 
kind of protein given is of a biologically active sort. In this way the protein deficiencies 
can be met with a relatively small amount of protein. Tlie dose of such proteins is ordi- 
narily given as 1 gram per kilogram per day. This dose may be increased in patients who 
need protein urgently. 

A second factor in the administration of protein by mouth is the possibility that 
in sick patients digestion is not normal and that even though an adequate protein diet is 
ingested, digestion and absorption are so impaired that the efficiency of the protein diet 
is not wholly achieved. Such a situation may develop in hypoproteinemia because nutri- 
tional edema of the intestinal mucosa occurs interfering with normal function. Deficient 
absorption occurs also in various types of pancreatic insufficiency, in diarrhea and in intestinal 
fistula. When oral alimentation is insufficient for such reasons or is impossible or inade- 
quate for other reasons, protein must be given paronterally. 

Transfusion. — One of the earliest methods for the correction of hy'poproteinemia 
was the use of whole blood transfusions. This indeed is true replacement therapy althougli a 
more accurate method is the use of plasma alone, particularly if there is no deficiency in the 
red blood cells. In recent years the use of plasma has become more and more extensive, par- 
ticularly becaiisci it can usually be given without the necessity of typing. Plasma is ideal 
111 acute hyjioiirotcinemia, i.e., in surgical shock and after severe burns, although it should 
he remembered that large amounts may be required. 

Ill clironic hypoproteinemia, unfortunately, trnnsfusions often correct protein de- 
licioncy inadequately, ])arlicularly when the deficiency is pronounced and much protein is 
iieedial 1o restore conditions to normal. In such patients it has been found that the adminis- 
tration of one or two or even many transfusions is apt to produce but a transient and 
very slight increase in the concentration of scrum protein. Indeed, in Barnes Hospital 
recently as much UvS 1000 c.c. of plasma was injected into a 40 kilogram patient on throe 
successive dajs with pronounced though transient clinical improvement but without in- 
c, leasing tlie level of hypoproteinemia, which w^as about 4 grams per cent. Obviously, in 
such a case the serum ])roleiii or plasma is being utilized for other purposes of the body than 
in replacing the serum jirotcin. This, indeed, is wdiat one would expect in any patient who 
is sulTeriiig from a severe protein depletion. There arc other requirements for protein 
besides plasma. When these requirements arc unsatisfied by the normal channels the blood 
plasma is drawn upon. Obviously, therefore, the injection of plasma protein serves to 
supply not only the missing protein in the blood stream but also missing jirotein through- 
out the entire body. For example, to supply an average adult with 70 grams of protein 
per day would require the plasma from about 2500 c.c, of whole blood each day. This is 
probably the explanation of why transfusions either of whole blood or of plasma are very 
apt to 1)0 disappointing wheu large amounts of protein are required. 

Parenteral Injection of Amino- Acids. — Because of the practical difficulties in giving 
a sufficient amount of protein in the form of plasma and whole blood in patients in whom 
the oral method is impossible or ineffective, it occurred to us several years ago that it might 
be possible to supply the protein needs of the body by means of a mixture of amino-acids 
injected intravenously. Absorption of amino-acids from the intestinal tract is, indeed, the 
normal method by which digested protein is assimilated. Internal protein metabolism also 
occurs by continuous hydrolysis and synthesis, the connecting link being the constituent amino- 
acids. During the course of the study many problems developed which proved difficult to 
solve; a short preliminary note was published previously in this Quarterly. The completp 
solution of these difficulties seems close to realization at the present time. It is now possible 
to prepare a crystal clear solution containing all of the amino-acids of hydrolyzed casein. 
This preparation has proved innocuous on intravenous injection; nearly 400 such injections 
have been given with no untoward reactions. The clinical improvements as well as evi- 
dences of protein synthesis and positive nitrogen balance have been definite; details are 
described elsewhere. It is probable that this particular intravenous preparation will soon 
become available for general use in patients requiring protein nourishment and unable to 
take’anything by mouth. 
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ALLERGY TREATMENT 

The widespread tendency to allergic reaction must be taken into considera- 
tion in seeking the cause for unexpected persistence of a disorder in the 
genital tract. This applies especially to disturbances of the external genitals 
and vagina, where contact allergy may be a factor, but it must be considered 
also in unduly-persisting uterine, tubal, and ovarian disorders. It may be 
the primary cause, the allergic manifestation localizing in the pelvis because 
of menstrual congestion or other favoring condition, or it may be simply an 
associated factor, possibly induced by the products ol the primary disease. 

Allergy is a term much used with a hazy idea as to meaning and limita- 
tions. In fact, the limitations themselves are rather hazy, for a large class of 
allergic disturbances carries the designation atophy (strange disease), and 
there are many sti’ange diseases. Custom and classification, however, liave, 
brought order into the matter. The term allergy was originally used by( 
Von Pirquet to designate altered capacity of the tissims to react to l)acteria and 
to nonbacterial substances, giving the two divisions of allergy. 

Prom the first division come the various reaction tests to determine the 
presence in the body of a particular bacterium, and incidentally the probability 
of its responsibility for a deep lesion present. The second division, reaction to 
nonbacterial substances, includes the great mass of disorders commonly called 
allergic. These nonbacterial allergies are divided into classes as shown in tin* 
table (which is from the helpful exposition of Allergy by IT. Tj. Alexander in 
Barr s three-volume woi‘k Modern Medical Therapy in General Practice, Williams 
& Wilkins Company). ‘'Atopy'" is used to designate the heredity class of allergic 
disturbances, of which the principal rei)rescntatives are bronchial asthma, hay 
fever, and infantile eczema. “Physical” allergy is that due to heat, cold, light 
or mechanical irritation. 


CoMrAiiATivii Differencks Between Members of the Nonbacterial Allerot CUtoui* 

(H n. Alexander) 


ALLERGIC 

DISORDER 

OCCURRENCE 

HEREDITY 

AGE OF ONSET 

SKIN TESTS 

ANTI- 

BODIES 

rRiNt'II’AL CLINICAL 
EXPRESBIONB 

Atopy 

Undeter- 
mined per- 
centage af- 
fected 

Determining 

factor 

Mostly 
earlier dec- 
ad es 

Cutaneous 

Inlracu- 

laneous 

passive 

transfer 

Reaglns 

Bronchial asthma, hay- 
fever, vasomotor rhini- 
tis, infantile eczema, 
gastrointestinal dis- 
turbances 

Contact 

derma- 

titis 

A.I1 humans 
probably 
susceptible 

No influence 

Any age. 
More fre- 
quently in 
adults 
Mostly 
earlier dec- 
ades 

Patch test 

None 

Eczematoid lesions lim- 
ited initially to sites of 
contact 

Physical 

allergy 

Small num- 
ber affected 

No Influence 

None 

None 

Urticaria, low blood 
pressure, syncope, In- 
creased gastric acidity 

Drug al- 
lergy 

Small num- 
ber affected 

None In 
most cases. 
Some are 
atopic 

Any time of 
life 

Rare 

None 

Cutaneous and visceral 
symptoms of atopy. 
Also fever, lymphade- 
nitis 

Serum al- 
lergy 

Large num- 
ber affected 

None except- 
ing In spe- 
cial In- 
stances 

Any time of 
life 

Positive to 
serum after 
1st injec- 
tion in most 
cases 

PreclpL 

tins 

Urticaria, fever, ar- 
thralgia, lymphadenitis, 
asthma, collapse, death 


In a series of 32,000 tests (the number for a pai’ticular substance varied 
from about 300 to 5,000), the following percentages of positive reactions were 
obtained. Contact substances (contact by inhalation or otherwise) : feathers, 
20 per cent ; orris root, 16 per cent ; pyrethrum, 9 per cent ; horse dander, 16 
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per cent; cat, 9 per cent; cattle, 8 per cent; dog, 8 per cent; wool, 11 per cent. 
Poods: wheat, 22 per cent; barley, 10 per cent; rye, 8 per cent; oats, 6 per 
cent; corn, 5 per cent; rice, 5 per cent; spinach, 13 per cent; beans, 12 per 
cent; potato, 12 per cent; tomato, 11 per cent; carrot, 11 per cent; peas, 
11 per cent; egg, 18 per cent; milk, 14 per cent; chocolate, 13 per cent; pork, 8 
per cent; beef, 7 per cent. This is only a partial list of the many substances 
to be considered, but it shows the percentage of definite reactions to many com- 
mon contact and food articles. In persistent irritation about the external 
genitals, clothing materials must be considered and rayon, now used so much, 
must be added to the woo] and silk. 

This hasty glance at allergy should call attention to it in connection with 
gynecologic disorders and lead to investigation in that direction in troublesome 
conditions which persist without evident cause. The present knowledge of the 
various ramifications of the subject is most helpfully summarized in the ex- 
position previously referred to. 

There have been cases reported in which the patient had cyclic asthmatic 
attacks because she was sensitive to her own menstrual blood. Desensitization 
with blood drawn during the menses resulted in cure. 

THERMOTHERAPT 

Therm()therai)y includes fever therapy and refrigeration therapy. Fever 
is one of the defensive mecluinisnis of the body. Raising the body temperature 
has been found to lessen the vitality of invading organisms and to increase the 
body resistance to their poisons. 

Refrigeration lowers the activity and vitality of cells. Cancer cells will 
succumb to injury that the surrounding normal tissue cells may recover from. 
Based on this principle of greater vulnerability is the selective killing of cancer 
cells by radium, x-ray, and other forms of destructive energy, and it was hoped 
that refrigeration also might prove valuable in this direction. 

Fever Therapy 

Formerly induced inefficiently by hot water or steam or dangerously by 
inoculation with some fever-producing organism, it is now brought about and 
regulated by special apparatus which, though complicated, is well controlled 
and safe under trained management. 

Fever therapy is being used in many types of infection with varying 
results. In gynecology its chief use is in gonococcal inflammations which do 
not respond to treatment with the sulfonamides. In certain cases of brucello- 
sis, in pelvis and elsewhere, the results have been outstanding. Alone or in 
combination with other measures it promises help in many resistant disorders. 
Combination of fever therapy with sulfonamide therapy or with Elliott local 
heat treatment has proved helpful in refractory cases. This type of treatment 
requires particular management, with specially trained attendants and careful 
selection of cases by a physician familiar with the indications and contraindi- 
cations. 
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Bromberg gave an excellent review of the subject in reporting the results in 
290 cases with 1,300 treatments in the fever therapy department of Barnes 
Hospital, and the following items and quotations arc from his article. 

In 24 cases of gonococcal inflammation (other than arthritis) in women (salpingitis, 
metritis, cervicitis), 83 per cent were cured, 12.4 per cent improved, and one (4.6 per cent) 
not improved. the average case in this gonococcal series a total of twenty-one hours 

of fever was necessary to effect a cure. Of this amount sixteen hours wore at 106° F. 
plus, and five lionrs at from 104° to 100° P. As a rule the chronic eases required less fever 
than the acute cases. Our criteria of cure were the same as those outlined by Owens and 
Desjardins ct ah'' 

In 40 cases of gonococcal arthritis, 80 per cent were cured, 17.5 per cent improved, and 
one case (2.5 per cent) not improved. '^The one patient who was unimproved after fever 
therapy was considered by some consultants to be suffering from a type of nongonococcal 
arthritis. 'Improved' means eradication of the focus of infection and complete freedom 
from symptoms but some residual limitation of joint motion from the disease. In four of, 
the seven patients in this category, ankylosis of the afiTected joint was present beforej 
fever therapy.'^ 

"Conclusions: 1. Artificial fever therapy is of established benefit in gonococcal 

infections. It is particularly useful in complicated gonococcal infections or in those pa- 
tients who have failed to improve under a more conservative regimen such as sulfanilamide 
and local treatment. 

"2. Artificial fever is a useful adjunct to chemotherapy in the treatment of nouro 
syphilis and has the advantage of controllability and safety when compared to malaria and 
other infectious thermogenic agents. 

"3. Fever therapy is probably the best available treatment for Sydenham's chorea. 

"4. This therapeutic procedure gives promise of real benefit in the treatment of 
brucellosis, rheumatic fever, certain inflammatory eye conditions and in other disease 
states which have been known to respond favorably to nonspecific protein therapy in the past. 

"5. Artificial fever therapy has inherent dangers and should be strictly an institu- 
tional procedure in the hands of expert personnel. 

"6. The results achieved in the treatment of 200 patients at Barnes Hospital are 
reported and analyzed under separate disea.se headings. There have been no fatalities." 

Refrigeration 

General refrigeration or crymotherapy or ^‘Iiibernation’^ with cold lias 
been experimented with extensively, particularly in patients with cancer which 
is advancing in spite of other measures. It was used with the hope of checking 
the cancer or of relieving the pain and distress more satisfactorily than wnth 
other methods of treatment. Though there has been much enthusiastic writing 
about it, perusal of the literature and personal reports from competent observers, 
who visited the headquarters of the work and hopefully watched patients under 
treatment, are not encouraging as to any substantial results 4Uid raise appre- 
hensions of definite injury. 

It was thought that local refrigeration might bring aliout benefits without 
the dangers of general refrigeration. Gordon and Cresci gave local refrigeration 
a careful trial in ten cases of advanced genital cancer, with the idea of going on 
to general refrigeration if the results ju.stifiod it. Their summary follows: 

Ten patients with advanced genital cancer, nine cases of carcinoma of the cervix, 
and one case of carcinoma of the vulva received local refrigeration therapy. In six cases 
the duration of therapy was 96 to 900 hours. Temperature was maintained between 40° F. 
and 50° F. in one case, at 50° F. in throe cases, at 50° F. to 55° F. in two cases, and 60° F. 
in one case. Control of temperature was satisfactory. 
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Notable diminution in size of the tumor mass was observed in three cases, and pain 
was relieved in two cases. 

Serial biopsies showed cellular degenerative changes in only one case. Marked 
necrosis of the cancerous refrigerated area was found at necropsy in throe cases, in two 
of which fistulas were present with complete destruction of the ureter. Death occurred 
in coma in four cases, and it is our opinion that death was hastened by local refrigeration 
therapy. 

NEUROTHERAPY AND PSYCHOTHERAPY 

Treatment for pain occupies a large place in the various fields of practice 
including gynecology. It involves the study of nerve and cerebral sedatives of 
the different types. In terminal cancer cases especially, the resources of the 
neurologist and the neuro-surgeon may be needed to assist in giving relief. 

The nerves convey the impulses from the various parts of the body and the 
mind interprets those impulses. These interpretations determine the patient ^s 
actions and outlook. They also form the symptoms which she relates to the 
physician. There may be trouble in the linos of communication or in the central 
office of interpretation, wliich exaggerates or modifies or interprets as terminal 
something that is remote from the genital tract nerve terminals. 

Many nervous patients with gynecologic symptoms need the careful neuro- 
logic and psychiatric investigation and treatment which the competent neurolo- 
gist can give. Psychotherapy has been critically investigated and sympatheti- 
cally studied in recent years by reliable physiologists and clinicians, and methods 
of treatment have been worked out which, in conjunction with necessary medi- 
cation or operative measui es, will greatly hasten the cure in many cases, and 
will restore to health some patients otherwise incurable. 

In these eases there are, of course, symptoms not accounted for by the 
gynecologic lesion, nor by lesions found elsewhere. Pain or paresthesia per- 
sisting or recurring without apparent reason sliould arouse suspicion that it may 
be of mental or psychic origin and requires treatment accordingly. Neurologic 
investigation and advice may be helpful also in many nervous, depressed individ- 
uals, with trying domestic problems that overtax their nervous stability. 

LOCAL MEASURES 

For a glance over our resources, it is well to divide the large array of 
local measures into groups according to effects, as follows: cleansing (douches, 
applications), pH regulating, antiseptic, hemostatic, hygroscopic, anesthetic 
and antipruritic, growth promoting, supporting (pessaries, tampons, packings), 
cauterization and coagulation and excision, dilating, stretching (pressure treat- 
ment, massage), postural exercises, local heat (hot douches, circulating hot 
water, circulating hot air, diathermy), local cold (ice bag, circulating cold 
Avater), radiation (radium, x-ray), operations. 

Cleansing 

The simplest form of local treatment is the removing of irritating mate- 
rial. This is accomplished at home with the vaginal douche, and at the office by 
cleansing with cotton balls either dry or moistened with some solution, usually 
a mild antiseptic solution. In the trichomonas vaginitis cases, some prefer a 
solution of soap (sapo virdis). 
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The vaginal douche apparatus is preferably of the gravity type, consisting 
of a two-quart container (rubber bag or metal can) with rubber tubing and a 
hard rubber douche nozzle. The bulb type of apparatus is not so effective, even 
though accompanied with attractive spray drawings. The principle of the grav- 
ity douche and also the general arrangements for it are indicated in Fig. 326. 
The douche bag is hung three or four feet above the level of the surface on which 
the patient lies, and the hips are elevated slightly so that the solution will flow 
to the top of the vagina. Usually the most convenient arrangement is for the 



Fig. 326. — Patient arranged for the long hot vaginal douche. Notice that the patient's hips 
are elevated and that the douche pan han an outlet tube leading Into n bucket beside the bed, 
Ciifl nozzle has a thick end and the openings are at the side, so-that there i.s no possl- 

r water being forced into the uterine cavity. The douche bag may be hung at any 

height required to give the desired rate of flow 


patient to lie in the bathtub with a folded towel under the hii)s. If the patient 
is too ill or otherwise incapacitated for getting? in and out of the bathtub, a 
douche-pan may be used on the bed as shown in Fi{?. 326, with rubber sheeting 
or oilcloth for protection, tubing to conduct the solution from the douche-pan to 
a bucket beside the bed if a large douche is to be used, and a wide board to be 
slipped under the mattress to lire vent undue sagging. 

The douche bag and tubing and nozzle are scalded out by running hot 
water through them, and then wrapped to protect from dust. Ordinarily the 
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douche consists of hoi water from the faucet, cooled to comfort with cold water 
and then the special solution or powder added and mixed well. 

Vaginal douches should be used only when there is some definite indication 
for them. They are not required for mere cleanliness; in fact, they may inter- 
fere somewhat with normal physiology and the germicidal vaginal contents 
which tend to keep the vagina in healthy condition. 

The simple cleansing douche may be used when there is a troublesome 
increase in the normal muco-epithelial secretion or when there is some muco- 
purulent discharge not requiring a fecial douche. The water should be just 
comfortably warm, and the addition of salt (sodium chloride), teaspoonful to 
the quart, is preferable to the use of plain water. A mild douche of pleasant 
odor may be made by adding a teaspoonful of compound zinc sulphate powder 
(Pulv. Zinc. Sulf. Co., N.P.) to two quarts of warm water. This contains the 
principal ingredients used generally in the numerous advertised proprietary 
(louche preparations with attractive names and fancy prices. 

pH Regulating 

The acidit}’ of th(‘ normal vaginal contents is around pH 4, and any marked 
tendency toward alkalinity favws the growth of pathogenic organisms and the 
consequent development of vaginitis. As explained and illustrated in the pre- 
vious eha[)tcr under pll detenminations, this has been so well worked out that 
it is known vvhieh organisms lloiirish at different stages of pll jTicrease (Pig. 
2^0) and, viee versa, one can judge about what the pH is l)y the type of dis- 
c liar go and organisms found. 

An imf)ortant factor in 1he cure of vaginitis is the restoration of normal 
pll of the vaginal eontents. This is aecoinplished by acid clouclies and the use 
b(‘t\vccn douches of powders or tablets cinitaining a carbohydrate to be con- 
verted into a(.*id, to encourage the growth of the Dbderlein bacillus which 
noi'inally makes the conversion. For acid donclic use one-lialf to one teaspoonful 
of lactic acid (U.S.P.) in two quarts of warm water or three tablespoonfuls 
of a good grade of white vinegar to two quarts of water. The following is the 
])rescri])tion with directions for the laetie acid douche. 

H UicWc. Acid, U.S.P. 1 lb. 

Sig.: For local use only. One-half to one teaspooiifiil to two quarts of warm 
water. Use as directed. 

Acidifying powders consist of glucose or B-lactose with starch and boric 
acid in various proportions. The powder is blown into the vagina or packed 
in at llie oflfiee treatments, and for home use it is put in capsules for introduc- 
lion into the vagina by the patient. Acidifying tablets are supplied by drug 
manufacturers, usually with the addition of a mild antiseptic agent to assist 
in the elimination of the pathogenic organisms. These powders and tablets 
are used in the treatment of the various forms of vaginitis, the details of which 
arc given in the next chapter. 

Antiseptic 

The antiseptic douche is used in those cases of purulent discharge or muco- 
purulent discharge in which the admixture of pus is so prominent that an active 
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germicidal effect is important. A very satisfactory antiseptic douche is made by 
adding a teaspooiifiil of lysol to two quarts of warm water. In some cases a 
potassium permanganalc doucJie (1:5,000 solution) is more satisfactory. 

Mercury bichloride was formerly often prescribed for an antiseptic douche. 
But the concentrated solution for making the douche is dangerous when re- 
maining in the medicine cupboard of the home. So many fatal cases of acci- 
dental poisoning from bichloride solution or tablets have occurred that it is 
not advisable to prescribe tlie drug for home use. 

As to antiseptic solutions for office application, the following have some 
antiseptic effect: silver nitrate (1 to 10 per cent), protargol (2 to 10 per cent), 
argyrol (10 to 20 per cent), mcrcurochrome (1 to 10 per cent), tincture of 
iodine diluted to half strength for disinfecting surfaces. The silver prepara- 
tions, particularly argyrol, tend to lessen the hypersensitivencss of inflamed 
surfaces and diminish the discomfort. The tincture of iodine (diluted) may be 
used for sterilizing the cervical canal and the sound-ends for dilating. ^ 

As a drying and mildly antiseptic powder boric acid and kaolin, equiil 
parts, may be used. Another such powder is xcroform (bismuth tribromphenate ) 
and boric acid (1 to 4). Xeroform has proved a very satisfactory substitute 
for iodoform. Its action in stimulating healthy granulation is similar to that 
of iodoform, and it has practically no odor. It is about as effective as other 
iodoform substitutes and less expensive. 

Hemostatic 

The following have local hemostatic effects: copper sulphate (10 per cent 
solution), adrenalin (1:1,000 solution), and styptysate liquid. The copper 
sulphate solution is used as an astringent on eroded areas. Adrenalin is used 
to check bleeding at some spot, for example, where a polyp or specimen has 
been removed. The end of a tampon is moistened with a few drops of the 
adrenalin solution and placed against the bleeding spot, and left until the next 
day. Styptysate licpiid may be used in the same way. It comes in 10 o.c. 
bottles for local use. Tannic acid added to the xcroform and boric acid powder 
(1-1-4) makes a convenient astringent powder. An astringent powder is likely 
to be uncomfortable on an inflamed or irritated surface. 

Hygroscopic 

Glycerin, either plain glycerin or boroglycerin (boric acid 50 per cent) is 
used for its hydroscopic (water-extracting) effect. Special drugs may be 
incorporated in the glycerin for special effect. The application is made by 
soaking one end of a tampon in the desired glycerin preparation and then 
introducing it through the speculum into the upper part of the vagina, the 
medicated end being placed against the cervix. These glycerin tampons are 
used particularly in acute and chronic inflammatory conditions in the pelvis. 
They seem to assist materially in diminishing the pain and soreness and they 
certainly exercise a decided effect on the adjacent tissue fluids, for the patients 
often remark on the large amount of water which comes from the vagina when 
using these glycerin tampons. 
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Formerly ichlhyol-glyceriii was used on tampons a great deal and for long 
periods, but there is now doubt as to the advisability of this use, for it has been 
shown that in susceptible animals prolonged application of coal tar prepara- 
tions favors cancer development. 

Anesthetic and Antipruritic 

For sux’face anesthetization, cocaine solution (10 to 20 per cent) may be 
used, applied on cotton and left for five minutes. Novocain solution to V 2 
per cent) sterilized is used for subcutaneous or submucous injection for re- 
moving small growths or pieces of tissue for microscopic examination. A 
powder majr be made somewhat anesthetic by adding orthoform, for example, 
orthoform added to the xeroform and boric acid powder (1-1-4), or chloretone 
(chlorbutanol) may be added instead of orthoform in the same proportion. 
Various special anestlietic })reparations arc put out by manufacturers, sucli as 
nupercaine ointment and diothane ointment. 

Antipruritic agents are used principally in pruritus vulvae and are taken 
lip in detail under that disorden*. 

Growth Promoting 

Estrogens applied locally in the vagina stimulate the epithelium to full 
growth. Hcncc such application is indicated in vaginitis in individuals where 
the protective epitheliimi is thinned, as in children before puberty and in the 
atrophic conditions after the inciiopause. Thinness of epithelial covering opens 
the way to infection, which is liludy to persist until a good protective epithelial 
covering is restored. Foi* this purpose vaginal suppositories are principally 
used, the manufacturers putting up estrogenic suppositoiues convenient for 
home use. Some of the desired local epithelial rebuilding may be secured by 
estrogens hypodermically, but the suppository treatment has been found to be 
better. 

Supporting 

Pessaries, packings, and tampons come in this category. 

Pessaries are appliances introduced into the vagina for the purpose of 
holding the uterus or vaginal wall in proper position. They are made of hard 
rubber or soft rubber, usually the former. Those made of soft rubber are 
generally hollow and contain air or flexible wire. Occasionally a pessary is 
made of glass or block tin or some other material. Witli the development of 
plastics, pessaries may be secured in translucent plastic material. 

Supporting pessaries are used principally for retrodisplacemeiit of the 
uterus and for prolapse of the uterus, and hence will be considered in detail 
under those subjects. The uterine stem, frequently referred to also as stem 
pessary, is simply a cervical plug for keeping the canal well open over a con- 
siderable period of time. Tt is used principally in the treatment of obstructive 
dysmenorrhea, and is considered in detail under that subject. It may be used, 
also, after amputation of the cervix or excision of the cystic area, to insure 
preservation of a good wide canal. 

Gauze packings are used principally after vaginal operations, to check ooz- 
ing by pressure and to give support for a short time. Cotton tampons may be 
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employed in the same way, but they are used most in office treatment, to hold 
medicine in position at the vaj^inal vault or to keep inflamed surfaces separated. 
A vaginal tampon is simply a piece of absorbent cotton or common cotton or 
wool or gauze, of the desired size and shape, with a short loop of string by 
which it may be removed from the vagina by the patient after a specified time. 
Details are shown in Fig. 327. 

Ordinarily, all tampons are introduced by the physician. When, however, 
it is advisable that tampons be applied at home by the patient, between the 
office visits or in conditions in which the patient cannot well come to the office, 



Fig. 827. — Preparation of tampons, a. A piece of cotton of the required size with a strong 
string tied about the middle and also a loop tied. b. The saine, with the ends folded up prepara- 
tory to receiving powder In the hollow formed there or to being dipped into an appllcation- 
aolutlon. c. Another satisfactory way of making a tampon. The piece of cotton is folded and 
the ends are tied together and the string looped, d. A small bowl containing tampons ready 
for use. 
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the lairipon-caj)sulc may be employed. It is introdiieed after the warm douehc 
for hygroscopic effect in acute or subacute pelvic inflammation. Boroglyccride 
or 5 per cent ichtliyol in glycerin is commonly used, and the patient puts the 
medicine in the capsule, as indicated in Fig. 328, just before introducing the 
cai)sule into the vagina. 

Sj)ccially pivpaiT.d tampons for al)sor])ing the menstrual flow are sold and 
are used by many, with or without the usual outside pad as desired. They are 
l)articularJy useful when the flow is very free or the individual has special 
activities (acrobat, dancer) oi* cin-umstances make frequent changes of pad in- 
convenient. Thorton presents an in.structjvc study of 110 individuals using 
menstrual tam])ons and examined at regular intervals, and concludes that no 
harm results. 



FIfi:. 32S. — Tampon capsiilea. n. Large size, h. Small size. c. The cap removed, showing 
the tampon, d. A tuniixm cai^sule prepared, ready for Introduction. The cap was removed and 
the modloine jioured Into the cap, which was then replaced. 


Cauterization, Coagulation, Electric Excision 

111 gynecologic work, tlie ordinary sniail electric cautery, with thin points 
similar to those used in nose work, is used principally for linear cauterization 
of the cervix. The large short wave or high frequency machine is used with 
the cutting current for conization of the cervix with the cutting wire or radio 
knife, or with the coagulating current for coagulation or for hemostasis by 
touching bleeding points. These methods are considered in detail under Cer- 
vicitis in Chapter VII. 

Dilating 

Dilating is required in cases of stenosis of the vagina and of the cervical 
canal. In either location the stenosis may be congenital or may be acquired 
from severe inflammation in childhood or later. In the vagina, stenosis inter- 
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feres with coitus and may interfere with vaginal drainage to an extent to 
prolong vaginitis. In some cases the narrowing may be overcome gradually 
by dilating treatments, with fingers or speculum or large vaginal dilators of 
hard rubber or plastic or metal. Glass dilators have been used, but there is 
danger of brealiage and injury. Where the condition is marked or unyielding 
operative division of the obstructing tissue is required, with special suturing 
to preserve the space gained. 

In stenosis of the cervical canal, dilation in the office may overcome the 
trouble in the milder cases. But if the stenosis is marked or attempts at dila- 
tion painful, operative dilation in the hospital under anesthesia is advisable. 

Stretching 

Stretching of tissue is required principally in adherent retrodisplacernpnt 
which has become a factor in sterility or is causing trouble otherwise. Thlere 
are two measures which may be employed in attempting to bring forward a 
corpus uteri held back by thin adhesions, namely, pressure treatment and 
massage. \ 

Pressure treatment is applied by means of mercury distending a colpeurynteV 
which has been introduced into the vagina, the hips having been elevated prop- 
erly to direct the pressure. It is used principally in adherent rctrodisplaccmcnt 
of the uterus, and the details concerning it are given under that subject. 

Pelvic massage had wider application before the development of the more 
effective means of influencing pelvic circulation and exudates. Now the appli- 
cation is principally to stretch adhesions for mobilization of the uterus to per- 
mit lifting it from a troublesome malposition. The movements are largely 
those of deep bimanual examination and attempts to lift the retrodisplaced 
fundus uteri and stretch the tissue holding it. Sometimes a kneading of the 
shortened infiltrated tissue, between the vaginal and abdominal finger tips, will 
aid in the softening and stretching process. 

Postural Methods and Exercise 

Knee-Chest Posture 

The patient supports herself on the knees and chest (Fig. 329). The head 
rests on a pillow, with the face turned to one side, and the breasts are brought 
as closely as possible against the table or bed. To take the correct posture 
and thus secui’e tlie desired effects, particular attention must be given to three 
details as follows: 

a. The clothing must be well loosened about the abdomen — hence the best 
times to take this postural exercise at home are in the evening just after going 
to bed, and in the morning just before rising. 

b. The thighs should be perpendicular, as shown in Pig. 329, so as to raise 
the hips as high as possible. Unless particular attention is paid to this point 
the thighs are likely to slant backward (Pig. 330) or forward, and part of the 
desired elevation is missed. 

c. The back should be curved downward and elbows gotten out of the way 
so that the breasts come against the bed (Fig. 329). This is to bring the chest 
as low as possible and give a steep inclination to the peritoneal cavity, so that 
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the pelvic contents will gravitate toward the abdomen. Fig. 331 shows a com- 
mon error in this respect, the chest being still too high. 

The effect of the knee-chest posture is to take temporarily all downward 
pressure off the pelvic organs and permit them to gravitate toward the abdom- 
inal cavity (Pig. 329). The downward pressure on the pelvic organs is for the 
time being relieved, the local circulation is improved and a movable retrodis- 
placcd fundus uteri lends to gravitate forward toward the normal position. 
The effect is much increased if the vagina be opened with the fingers so that 
air may enter, Jhe position may be maintained from one to ten minutes; 
ordinarily the patient is directed to take the posture for one or two minutes 




Eig. 330. — Incorroct kn-M’-chest poslurc. The knees are too far back. 

FJff. 331. — Incorrect knce-chcst posture. The chest is not brouffht down to the bed. 


twice daily. The knee-chest posture is used by the patient at home in certain 
cases to supplement other measures when they arc not effective alone. Used 
for two or throe months after labor, this is exceedingly useful in preventing 
retrodisplacemcnt of the uterus. 


Monkey Trot 

With the feet flat on the floor and about three feet apart the patient bends 
over, keeping the knees straight, and places her hands on the floor with the 
palms flat. The patient now walks about on her hands and feet, keeping the 
knees stiff, for three minutes. The jarring which attends this exercise helps to 
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make the uterus gravitate forward. The monkey trot exercise gives an exag- 
gerated knee-chest posture effect, and may be used in the same types of cases. 

Contraction of Abdominal Muscles 

Voluntary systematic exercise of the abdominal muscles is a useful and 
simple procedure which is very helpful to certain gynecologic patients. It is 
one of the most effective measures that can be employed in the treatment of 
that affection which is so distressing to many women, namely, prominence of 
the abdomen from relaxation of the wall. This is seen principally following 
confinement, the abdominal muscles, overstretched from the pregnancy, having 
never regained their tone. The strengthening of the abdominal wall gives 



Fig:. 332. — Knt;c to chin exercise to strengthen anti shorten the abdominal muscles. 


better support to all the abdominal organs and is bcnefmial in enteroptosis, 
chronic constipation, and other conditions influenced by loss of abdominal wall 
support. 

The weakness of the abdominal wall is due to weak, stretched muscles, and 
the purpose of the exercise is to shorten and strengthen these muscles. The 
patient lies flat on her back in bed with the thighs flexed on the abdomen and 
the knees bent (Fig. 332). This is the starting position. The exercise consists 
in pushing forward and downward with the chin and upward with the knees, 
attempting to touch the knees with the chin. This exercise contracts the recti 
and at the same time, by tilting the pelvis upward, decreases the distance between 
the origin and insertion of the muscles. In this way the muscles are shortened 
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and strengthened. This exercise should be done five or six times to start with, 
and gradually increased to twenty times with each exercise period. 

There is another exercise which helps to strengthen the abdominal muscles. 
This consists in having the patient raise her head and shoulders from the re- 
cumbent position to the half sitting position (Fig. 333). The arms should be 
folded over the chest. The object is not to raise to the full sitting position, 
but simply to exercise the abdominal muscles by raising the head and shoulders 
a moderate distance and holding them there. The movements are most effec- 
tive when made slowly, so as to get long contraction of the muscles. 



Kij;. 333. — The "raisiriK: oxerei.se" to streng^then the abclominul niu.scles. The eeiUrttl abdominal 
imiHole.s aie exc‘rei.sed by lai.sing .straight up and the lateral uuiseles by raising laterally. 


Local Heat 

Ileal to llie jxilvie or^*'ans may be applied in several different ways, the 
indications varyin^i: with the location oT the trouble and its nature and severity. 
Moist licat may be applied by means of hot douches or sitz baths, or by the 
tirne-hoiioi’ed hot stupes or the less troublesome hot pastes. Dry heat may be 
supplied by the liot-water bag or by the more convenient electric heating pad 
or by tlie infrared lamp. Higher degrees of heat, with the required regulation, 
may be administered with the hot-air chamber or by the circulation of hot 
water or air through a vaginal bag, or by the use of diathermy. 

Long Hot Douche 

When it is desired to obtain heat effects from the vaginal douche, attention 
must be given to certain special points, as follows : 

a. The patient should be lying down, with hips elevated so that the water 
will run well up about the cervix and vaginal vault. 

b. The water should be as hot as the patient can take comfortably. Start- 
ing with warm water, hotter water is added as the tissues become accustomed 
to the heat, but it should not be so hot as to cause discomfort. 


248 


GYNKCOLOGIC TRKATMKNT MKASURKS 


c. The douche should be of long duration (twenty to thirty minutes). This 
prolongation of the douche is secured by using a large amount of water (two 
to four gallons) and giving it slowly, just fast enough to prevent cooling of 
the water; or the bag can be hung on the hot-water faucet or connections made 
with both faucets for mixing as desired. 

d. The patient should rest in bed for at least an hour afterward, a very 
good plan being to take the douche at bedtime. 

Electric Heating Pad 

This is sometimes designated as an ^ ' electrotherm. ” Tt is lieated by a 
current thi ougli a cord, which is attached in the ordinary light socket. This is 
very useful in applying heat for long periods, which may do much toward reliev- 
ing the iiaticnt s discomfort. Care should be taken to keej) the electric pad dry, 
or a sliort circuit may occur. Also, the patient should be watched unlil it is fjeen 
lhat she stands the heat well and that the jiad is working satisfactorily. 

Infrared Lamp 

1 

In reccTit years the infrared lamp has been used as a source of heat in tiie 
treatment of pelvic inflaminations. The lamp should be adjusted so tliat it is 
about three feet above the abdomen and focused so that most of tlie rays are 
concentrated on the lower abdomen. It is doubtful whether tlie infrared rays 
themselves have any special beneficial effect, but the advantage from the heat 
created is evident. 

The lamp should not bo used for long periods; fifteen minutes, two or three 
times a day, should ghe the desired clinical i*osults, and longer periods are 
enervating to the patient. 

The infrared light is localized iji its effect and has the advantage that it 
can be directed on a small painful area, it is usidul especially in neuritis or 
arthritis (sacroiliac, lumbar), in which conditions it often gives much relief. 
It may also be used over a moist application on the abdomen in order to keep 
the application warm. 

Hot-Air Chamijer (Electric or Lamp-Heated) 

The most effective application to the low^er abdomen for the systematic 
application of dry heat is the hoi -air chamber. This method, long used in 
other parts of the body in the treatment of chronic inflammation, has proved 
helpful also in like lesions in the pelvis. Various forms of apparatus are avail- 
able for the purpose. Oellhorn devised a convenient one for use where electricity 
is available and gave a resume of the subject. This convenient ^'abdominal 
baker (FigT- 334) is used a great deal about the hospital in the care of gyne- 
cologic patients, for pelvic and other painful abdominal conditions. 

Circulating Hot Water in Vaginal Bag 

The supplying of heat to the pelvic tissues by the circulation of hot water 
through a vaginal bag, with apparatus for maintaining high temperature and 
automatically regulating it, was developed by C. R Elliott, and later experi- 
ences reported on by Holden and Gurnee, and also by Counseller. An impor- 
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Fl#f, 334.— Apparatus for dry heat treatment It may be connected to the ordinary socket 
on any ilght circuit Tluiro are eight electric lights. The lights used may be varied in size and 
number as desired. The metal case, with heavy asbestos lining and the careful cov»*ring of ail 
V j clotliing to be laid over this apparatus without danger. (Gellhorn — Am. 

./. Ohist. and Gfjnec.) 



Fig. 335.- -Showing distended bag In position In vagina, with the Inlet and outlet tubes for the 
circulating hot water. (Holden and Gurnee — Am. J. Ohst. and Oynec.) 
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tant feature is the distention of the vagina, bringing the heat close to the 
deeper tissues. This marked distention of the rubber bag in the vagina is 
shown in Pig. 335. This method of treatment, like other forms of heat applica- 
tion, is used principally in pelvic inflammatory conditions and in neuralgia and 
neuritis. 

The Elliott treatment requires expensive apparatus and specially trained 
assistants for its safe and effective use. All this is fully justified if it gives 
the patient benefits which cannot be secured by simpler and safer measures. 
Whether or not it accomplishes this is doubtful. Reports are conflicting, and 
Cosgrove and Waters have reported severe burns and sloughing from its use. 



Fig. 336. — Apparatu.s for pelvic heat treatment by circulating superheater) air in a rubber 
bag In the vagina. Provision is made for even distention of the vagina and for a large measure 
of automatic control of the treatment. (Falls, Newman and Kobah—Arc/i. Phys. Therapy.) 


Circulating Hot Air in Vaginal Bag 

Falls, Newman and Kobak report experience with the pelvic application 
of heat by means of an apparatus for circulation of hot air inside a bag in the 
vagina. The apparatus, shown in Fig. 336, is arranged for thermostatic con- 
trol, and it is claimed that the danger of overheating and vaginal-wall damage 
is eliminated. Full details are given in the article (see Reference List). 


Diathermy 

There are three methods used in giving diathermy treatment with high 
frequency current. Ihe first is the so-called ordinary diathermy in which the 
vibration rate is only six hundred thousand (600,000) to one million per second. 
With this type of diathermy two metal electrodes are used in contact with the 
skin. The second type is the high frequency alternating electric field. With 
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this type as well as with the third type the vibratory rate is twelve and one- 
half to thirty million per second. With short wave therapy, metallic appli- 
cator pads insulated with rubber arc used ou the patient’s skin instead of 
placing the metal plate directly against the skin. The heat is created in the 
intervening tissue structures through the molecular activities created the same 
as with the ordinary diathermy type. The other type of short wave therapy 
is given with the high frequency electromagnetic field. With this method the 
current is sent through a so-called induction cable applicator. With the cable, 
heating is effected not by the current passing through the body, but rather by 
the flow of secondary current induced in the body as the current flows in the 
coiled-up cable near or on the mass of tissue being treated. Any of these 
methods can be used in gynecology. 





Fig. 337. — The (ktrhus active electrode or thermophore for use in the cervix uteri. It may 
be used also in the urethra. The inactive electrode is seen Just back of the symphysis pubis, 
separated from the skin by a wet pad By means of the diathermy current the heat Is passed 
between the two electrodes ; the active electrode being the smaller, becomes the hottest. The 
thermometer that passes into the core of the instrument registers the temperature of the elec- 
trode. (Corbus — Surg,, Ggnec. and Obst.) 

Indications. — The indication for pelvic diathermy is any condition in the 
pelvis requiring heat, which includes acute and subacute infections, whether 
gonorrheal or otherwise. Before the days of chemotherapy and estrogenic 
therapy for gonococcus infections diathermy was a very important method of 
treating vulvovaginitis in children and gonorrheal infections of the urethra, 
Skene’s glands, and the cervix. For these conditions the corpus electrode was 
very satisfactory and diathermy is still valuable in those cases that do not 
respond to chemotherapy and those cases which are sensitive to the sulfona- 
mides. • For general pelvic diathermy the belt electrode and the large vaginal 
electrode are used. Since these treatments should be controlled by some one 
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familiar with diathermy treatment in general no extensive description of tech- 
nique is given here. In Fig. 337 the Corbus electrode is shown. Further 
technical information may be obtained from articles in the Reference List, 
particularly the article by Waters and that by Krusen. 

Gold 

In some eases local cold gives more relief than local heat. In most cases, 
however, pelvic pain, inflammatory or otherwise, is relieved more by heat than 
by cold, consequently the rule is to use heat first, and if that fails then try cold. 

There are several ways of applying cold. The ordinary ice bag is a con- 
venient and satisfactory method. If no regular ice bag is at hand, the ice may 
be put in a hot -water bag, which does very well as a substitute. The circulat- 
ing cold water coil may be used for more extensive cold treatment, which 
extends into the refrigeration treatment already mentioned. | 

Radiation Treatment ^ 

Radiation therapy is useful in a great many pelvic diseases, both malig- 
nant and noninalignant. It may be given willi radium or with x-rays or with 
a combination of the two. 

Radium 

Cancer. — Radium is one of our most effective remedies against cancer. It 
has a selective action on cancer cells, in so far that cancer cells may be destroyed 
without destruction of adjacent tissue cells. This selective action depends on 
the fact that cancer cells are younger, less stable, and consequently less resist- 
ant to destructive influences than the surrounding mature tissue cells. This 
difference in resistance is Jipparent also in regard to heat. That is, in a cautery 
incision through a malignant growth the cancer cells are killed over a certain 
area in which the tissue cells still maintain vitality. This fact has long been 
noted and used in the handling of malignant growths. If the application of 
heat be prolonged and carefully graduated, the zone of selective action may be 
somewhat widened, but at best it is a very narrow zone. With radium, how- 
ever, the zone of selective action is wonderfully wide. With proper screening, 
to limit the softer (^'burning'') rays, the selective devitalizing action on cancer 
cells may be extended to six centimeters or more. The effective destructive 
action varies much in different ceases, however, and we cannot yet be certain 
in a particular individual just how far the cancer cells will be completely 
devitalized. In addition to the direct devitalizing effect on the cancer cells, 
there is a stimulation of the connective tissue, causing proliferation. This con- 
nective tissue proliferation isolates the remaining nests of cancer cells, and the 
subsequent contraction diminishes their nutrition. In a certain zone this process 
eventually starves to death the already damaged cancer cells, while farther out 
the cancer-cell nests lie dormant for a longer or shorter period. It is hoped in 
time, by proper screening, dosage, and technique of application, to extend the 
effective selective action so that we can depend uniformly on killing the cancer 
cells out to the limit of the pelvic cavity. The selection of cases for radium 
treatment, the combination with x-ray or operation, and other items, are taken 
up under cancer of the uterus and other forms of cancer. 
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In the application of radium for pelvic cancer, precautions must be taken 
against two serious harmful effects. First, there is danger of sloughing, ex- 
tending into the rectum or bladder or ureters. There is a certain area im- 
mediately about the radium in which all tissue is destroyed. The limitation 
of this area, without interfering with the therapeutic effect of the radium, 
requires judgment in the use of metallic screening, of tissue screening, and 
of distance screening by gauze packing. Second, in some cases after heavy 
radium treatment there has occurred an exaggerated connective tissue con- 
traction, or fibrosis, eventuating in painful nerve constriction and even in 
occlusion of the rectum, necessitating colostomy. Another late devitalization 
effect is seen in the bladder ulcers and mild rectal strictures coming on in 
from one to three years, but yielding very well to local treatment. Further 
details in regard to these complications will be found under Cancer of the 
Uterus (Chapter IX). 

Myoma. — Radium is an effective remedy also in selected cases of uterine 
myoma and in certain cases of persistent uterine bleeding from other causes. 
It is particularly useful in hemorrhagic conditions near the menopause. The 
metrorrhagia is diminished or eliminated, and in many cases there is shrink- 
ing in the size of the tumor. It is especially indicated in certain patients not 
in good condition for operation, where malignancy and infection and sub- 
mucous myoma can be excluded. It is beneficial in selected cases of uterine 
bleeding from other caii.ses, siudi as subinvolution, myornetrial hy])erplasia, 
and chronic metritis. However, the sterilizing ovarian effect must be kept 
in mind, and contraindicates this treatment in most patients in the child- 
bearing x)eriod. The details concerning the use of radium in uterine myoma 
and in other forms of uterine hemorrhage are considered in the chapters deal- 
ing with those diseases. 

Special Knowledge Required . — The safe and effective use of radium in 
gynecologic conditions requires special radium knowledge and special gyne- 
cologic knowledge. In this situation its use is a form of surgery in which 
the knife is replaced by the more deeply penetrating radium, and carries all the 
responsibility of other types of pelvic surgery. 

X-Ray 

Cancer.— In the treatment of cancer, the x-ray has much the same effect 
as radium. While it lacks the advantage of concentrated application directly 
to the interior of the cancer, such as radium application within the uterus for 
uterine carcinoma, it has the advantage of wider distribution of influence. 
Consequently in extensive uterine cancer, deep x-ray treatment is indicated 
to devitalize the metastatic cells and the portions of the main growth that lie 
beyond the effective reach of radium applied within. In certain superficial 
malignant growths it effects a cure, and in deep-seated growths it usually 
exercises a marked retarding influence. Improvement in technique and effec^ 
tiveness is going on rapidly, and there is substantial reason to hope for the 
later development of uniform curative effects in deep-seated cancers. Sarcoma 
is especially amenable to its influence. For the present, x-ray and radium 
treatment should supplement each other— radium for concentrated local appli- 
cation to or within the growth, and x-ray for its widespread influence od 
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metastases and outlying portions of the growth. The definite selection of cases 
for x-ray treatment is considered under Cancer of the Uterus and other forms 
of malignant disease. 

Ovaries. — Under the inllueiice of the x-ray, the ovai-ies gJ*adualJy atrox)hy 
and lose their function. This jnakes it useful in eases of excessive ovarian 
activity, as in scxuaJ hyperestliesia (nyinphornaiiia). In addition to lessening 
the ovarian activity in these cases, the x-ray may be applied to the external 
genitals to diminish the congestion and hyiierscnsitiveness there, though heavy 
dosage or repeated application to the external genitals must be avoided, as it 
is likely to lead to troublesome x-ray dermatitis. 

In certain conditions in which it is advisable to diminish ovarian activity, 
x-ray is useful. By continuing the ti*eatment long enough the patient may 
be rendered permanently sterile. Thus it constitutes a two-edged weapon-- 
one that is exceedingly effective in various directions but requires much caife 
and judgment in handling. There ai'c cases in which sterilization, with the 
coincident diminution in the pelvic blood supply, would be of great benefit^ 
while in other cases, any effect, in this direction must, tor various i-c.asons, bo 
carefully avoided. 

Uterus. — The ovarian effect just mejitioned tcjuls to diminish the blood 
supply of the uterus and thus infiucnces favorably noumalignant pathologic 
conditions in that region. Proxieily selected cases of myoma are generally 
greatly benefited by this treatment. Its use, however, should always be ac- 
companied or preceded by diagnostic curettage, to determine whether or not 
malignancy is present. As its aiitihemorrhagic effect is dependable to a con- 
siderable extent on its intluence in checking ovarian function, its use sliould 
be avoided in younger women. The selection of the particular cases suitable 
for x-i'ay treatment is taken up under the various topics (Uterine Myoma, 
Menorrhagia, Metrorrhagia, etc.). 

External Genitals. — X-ray treatment is beneficial in tuberculosis of the 
vulva. It is used also in pus infections of the skin, subcutaneous tissues, and 
lymxfii nodes (acne, boils, carbuncle, cellulitis, ami adenitis). However, x-ray 
treatment for pruritus vulvae and conditions which cause it, carries ceitain 
dangers which make such treatment inadvisable, except occasionally 1o give 
temporary relief while the condition is being investigated as to type of cura- 
tive treatment required. This point is considered under Pniritiis Vulvae 
(Chapter IV). 

X-Ray a Specialty. — The development of x-ray work generally has beeome 
so extensive that it constitutes a specialty in itself. The results depend on the 
accurate selection and coordination of numerous technical details, which vary 
greatly in different classes of cases. The best results can be secured only by 
one thoroughly familiar with the therapeutic use of x-ray in the various af- 
fections. The treatment is not given a fair chance when applied in a hap- 
hazard way by one familiar only with its diagnostic use. This fact should he 
kept in mind in every estimation of x-ray results. Again, the wise choice of 
treatment, x-ray or otherwise, in the various gynecologic affections mentioned, 
depends, of course, on a careful consideration by the gynecologist of all the 
methods of treatment, and the selection of the one that will best meet the eon- 
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ditioiis present in the individual case. The definite selection of cases for x-ray 
treatment is further considered under the various diseases. 

Radiation in the Child-Bearing Period 

Radium and x-ray are in most cases definitely contraindicated during the 
child-bearing period, but there are certain exceptions to this general rule. In 
these cases they should, however, always be used very cautiously and only 
after less drastic and safer methods have proved of no avail. 

In some cases of intractable menorrhagia and metrorrhagia during puberty 
which have not responded to endocrine medication plus other measures, small 
doses of radium (never over 300 mg. hr.) may be used, and have in sonic cases 
regulated the floAV and apparently helped to establish normal menstruation. 

In cases of ovarian hypofunction and in certain cases of sterility, small 
doses of x-ray (20 per cent of erythema dose) or radium (150-200 mg. hr.) 
have been used to stimulate the ovaries. A few patients with amenorrhea have 
been caused to menstruate after light x-ray exposure. In this type of case the 
ovarian function is already lielow par, and the margin of safety between the stim- 
idating dose and the dose which may cause permanent damage to the impaired 
organ is so narrow that extreme caution is necessary. 

In cases whore uterine bleeding is so severe that temporary sterilization 
is necessary, AVintz has been able to regulate the x-ray dosage so as to destroy 
lollicles of a certain maturity and cause cessation of menses for varying periods, 
depending on the size of tlie dose. When the menses become reestablished, 
they are normal in a large percentage of cases. This is not without danger, 
however, for occasional patients have had permanent cessation of menses. An- 
other danger which must alw^ays be remembered is the effect on the fetus in 
future pregnancies. Although there have been many cases reported in which 
normal healthy children have been born after comparatively large doses of 
x-ray given for castration, there have also been enough cases of malformed 
fetuses liorii after doses of x-ray or radium to show that this is a definite factor 
to consider when giving radiation during the child-bearing period. 

Operations 

Careful anatomic and pathologic investigations have demonstrated that 
many pelvic lesions are of such nature and so situated that a cure can be 
effected by nothing short of operative treatment, with its direct handling of 
the diseased tissues and extirpation of the hopelessly damaged. In some cases 
this is evident from the very nature of the lesion. On the other hand, in many 
cases the question as to whether or not operative treatment will be necessary 
can be answered decisively only after nonoperative measures have been given 
a thorough trial. 

In pelvic operative work, benefit is secured to the patient ordinarily through 
one or more of four ways: (a) removal of a diseased structure, (b) correction 
of a malposition, (c) release of adhesions fixing structures, or (d) restoring 
lost support. Before recommending operation, the surgeon should have de- 
termined that in the conditions present there is a strong probability of being 
able to do one of these things to the benefit of the patient. For example, when 
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abdominal operation is being considered for an inflammatory infiltration in the 
pelvis, it is important to determine, among other things, whether the mass of 
infiltration is in the broad ligament or in the peritoneal cavity. If it is an 
adnexal or other mass within the peritoneal cavity, it can probably be extirpated. 
If it is an infiltration of the connective tissue of the pelvis, the extirpation of 
any considerable part of it is not a practical proposition, unless complete 
hysterectomy is carried out at the same time. Preoperativc determination of 
this point (that the trouble is an infiltration of the connective tissue) may 
save the patient from a futile operation and also point the way to beneficial 
nonoperative treatment. 

The operative measures suitable for the various diseases will be mentioned 
in the appropriate chapters. 

METHODS OF ADMINISTRATION | 

Various types of adininistration are employed in gynecologic medical ioi\, 
particularly for the eridoerines. Of the common methods (oral, subcutaneous; 
intramuscular), the oral is ordinarily the most convenient for the ]ialient and\ 
the least disturbing ajid expensive. With the extended use of enteric-coated 
tablets and the advances in hormone preparations, more and more are being 
made effective by oral administration. When such are available, tfie patient 
may be spared the troublesome ''shots’^ and the frequent office trips which 
they necessitate. Sevringhaus emphasized the advantages of oral administra- 
tion in his instructive article '‘Treatment of the Menopause. 

Vaginal sup])ositories supply local e-strogenic effect for building up protec- 
tive epithelium iii a1rof)hic (s(inile) vaginitis and in the vaginal inflammations 
of childhood. Jlstrogenie ointment may be used for local effect on the skin or for 
absorption through inumdion. 

Pellet implantation subcutaneously may be employed with benefit in eases 
requiring gradual absorption over a long period. The methods of imi)laritation 
arc by hollow needle (injector) or l)y incision, the technique being shown in 
Figs. 3.'17A and IVSIH. 'reLinde and Bennett give a hel])ful consideration of 
clinical rasults and of the injector technique. 

Sublingual administratioji (absorption from tablet under tongue or between 
lip and gums) has the advantage of putting the medicine in the general circula- 
tion before passing through the liver, where considerable absorption may take 
place. Walton reports on the sublingual absorbability of various drugs. Some 
drug firms arc making special sublingual tablets — for exmnple, linguels of 
inetandren (Ciba). 

Cyclical estrogen therapy (medication interrupted at regular intervals) 
diminishes disagreeable cumulative effects and is distinctly advantageous. 
Palmer presents an instructive consideration of this method, and for slilbest.rol 
advises for climacteric symptoms “between 0.1 and 0.5 mg. daily by mouth for 
twenty-one days, followed by a five- to ten-day interval without therapy. The 
estrogen withdrawal interval should fall at the time of expected menstruation, 
and cycles of thera])y should be started twenty-four to forty-eight hours after 
the onset of a new phase of ulerinc bleeding if it comes." 



PELLET IMPLANTATION BY INJECTOR METHOD 

The Kearns Pellet Injector (two-thirds natural size) 


ITi'if, JisReinblod 
i’or iiijc'ctioTi 
(sifle view) 
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Ibulial iinplaiitiitimi oT pellets 

ill ihireriMit posilionR. The 
neeilli^ is not remoxed until 
Jill judlets ar('. in j)laee. 


The shape of the pellets udiijits them for iniplatitation by iujecdioii. The 
ar«^jis usually seh-eted for iinjihinlntion are tiio Infiaseapulnr reeion, tlie luiubar luusele, or The 
inner aspeel of llie thi^di. The skin is earefully cleaned, followed by iodine and aleoliol. 
The area is infilrraled with ju'oeaine 1 :20(b The needle xxitli sharp j)lun«jer in place is inserted 
either siibeulaneously or into the iiiiisele. The sliarji plunj^er is withdrawn and one or two 
pellets inserted ml o the needle. The pellets are ^Tiitly pushed as far as possible throu<;ii the 
needle hy nn‘:ins of the blunt plunder. One or two pellets are placed at one site, and by 
partially withdravMii^ ainl reinserting' the needle additional pellets may be distributed as in- 
dicaltMi'in the illustiation. A later note from Dr. Kearns states that he has found it ad- 
visable to deposit all the pellets (even up to six) in one place without sliiftin|j of needle. 
On removal of injector, the small wound may be closed with stiteh, skin-clip, or sterile ad- 
hesive tape. (From Schorinf^ Corporation Bulletin.) (Articles by Dr. \V. M. Kearns, 
J. A. M. A. 112: 2255, 19:19; J. Urol. 47: 587, 1942.) 





PELLET IMPLANTATION BY SURGICAL METHOD 

( All aseptic precautions must be observed) 




Jacket he.ld open by iinsal spoculum, 
and pellet plneod wit Inn. 



337ii. — The infrascapular rcf^ion posteriorly is the prefeired site for implantation. 
The area is prepared with iodine and alcohol, and the site of injection is infill rated witli pto- 
caine 1:200 solution, A transversi* incision 3-7 cm. in lon^dli is made n few centimeters lie- 
low the inferior spine of the scapula. A number of small pockets (depending on the number 
of jiellots), 3-4 cm. in depth, are then prepared in tlni subcutaneous fat by blunt dissectitm. 
The opening of each jiocket in the subcutaneous fat is held sulliciently fai apart by a nasal 
speculum to permit pellets to gravitate to the bottom of the pocket without applying force. 
This is rmportant, Jor if the o[)cning of the jKX'ket is too small, the pellet may be crushed 
by being forcibly inserted. Subcuticular sutures of fine black silk may be useri to close the 
wound. Alter removing the sutures on the fourlli postoperative day, the wound should again 
be inspected .several day.s lat(‘r lor any tendency toward sloughing. There should be no pain 
at the sil(' of implantation other than that which occurs from the surgical procedure itself. 
(From Schering Corporation llulli-tin.) 
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DISEASES OF THE EXTERNAL GENITALS 
AND VAGINA 

For ('liuieal consideration it is convenient to take up the diseases of the 
external genitals and va^nim in the following? order : 

Classification 

OONOKiniEA 

OnrER Types of Vulvitis -liitertrip^o, Eczema, Herpes, Bacterird Infections, ]’arasitic Infec 
tions, Leucoplakic Vulvitis. 

Other Types of Vaoinitis — Simple Vaginitis, Diphtheritic Vapnitis, Emphysematous Vag- 
initis, Trichomonas Vaginitis, Monilia Vaginitis, Atrophic Vaginitis. 
ri.CKRATivE Diseases op Vulva and Vagin a “-Sim pie Ulcers, Chancroid, Syphilis, Tuberculosis, 
Granuloma Inguinale, Lymphogranuloma Inguinale, Rarer Ulcerations. 

Urethral Conditions- Widening of Meatus, l^rolapse of Mucosa, Urethral Cai uncle, Urethritis 
(Skene’s Glands), Suburethral Abscess. 

Vulvovaginal Gland Diseases- -Inflammation, Abscess, Sinus, Cyst, Tuberculosis. 
Nonmaltonant Growths and Swellings- Condylomas, Stasia Hypertrophy, Tumors, Piiden 
dal Hernia, Pudendal Hydrocele, V^aricosc Veins, Ilcmaloma, Injuries. 

Malignant Diseases -Carcinoma, Chorionepithelioma, Sarcoma. 

l\risrET.LANEOUS DfSTURiuNCKS— Leucodcrfiia of Vulva, Adhesions of Prepuce or Labia, Hyper- 
esthesia of Vaginal Entranee, Pruritus Vulvae. 

(Tlie more pronounced Malformations aie eonsidered in Chapter XTII.) 

GONORRHEA 

Gonon hea is iiifhinnuation of the genital organs prodiieed by the gonoeoeous. 
Tlio term, when not (lualifiod, is understood to mean gonorrheal inflammation 
of the vulva, vagina, ami urethra, i.c., gonorrheal vulvitis, vaginitis, and ure- 
thritis. If the process extends into the uterus or fallopian tubes or bladder, it 
causes complications known respectively as gonorrheal endometritis, gonorrheal 
salpingitis, and gonorrheal cystitis. Gonorrhea is sometimes referred to as 
‘^specifie'^ vaginitis or vulvitis or urethritis. 

Etiology 

Gonorrhea is caused by contact of the affected oj-gans with a gonorrheal 
discharge, usually in sexual intercourse. The infecting germ (the gonococcus) 
is a diplococcus, easily stained, and is found in large numbers in the pus cells 
of all acute gonorrheal discharges. In chronic gonorrheal discharges it is not 
found so abundantly — in fact, in some cases, it is so scarce as to be very haid 
to find, and may even disappear entirely for a time. 

Though tlic usual cause of gonorj*hca is sexual contact with an infected 
person, it may exceptionally be caused by other menus, as by contact with an 
infected towel or douche nozzle or chamber utensil or closet seat. 
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All discharges containing the gonococcus are capable of causing gonorrhea. 
The slight urethral discharge from a chronic deep urethritis or from a stricture, 
persisting months or years after an attack of gonorrhea in the male, is very 
liable to cause gonorrhea when brought in contact with virgin soil. 

A sad exemplification of this fact is seen in the many instances in which 
a bride is infected by her husband, who had gonorrhea years before but sup- 
posed himself well. The consequence of such infection is that, instead of a 
healthy, happy woman with sons and daughters, the wife becomes a confirmed 
invalid in a childless home. This danger is not sufficiently appreciated by men 
generally — in fact, the man usually does not know the danger until too late. 
The responsibility of physicians in this matter is great, for the physician must 
decide when a man who has had gonorrhea may safely marry. The criteria of 
cure are given after treatment. 

Pathology 

In the adult, the thick squamous epithelial lining of the vestibule 
vagina is resistant to the gonococcus, somewhat like the external skin surface \ 
though to a less degree. But the gonococcus flourishes on the mucous mem- 
brane of the urethra, vulvovaginal glands, and cervix uteri. The discharge 
from these foci irritates the vaginal and vulvar surfaces causing considerable 
vaginitis and vulvitis which, however, may subside within a short time. Usually 
only the meatus or lower third of the urethra is involved, hence the urinary 
symptoms in women arc usually mild and of short duration, unless carried 
higher by too active treatment or by catheterization. Skene \s glands, or ducts, 
in the urethra are likely to be penetrated, and there the process may remain 
indefinitely. 

In the cervix upward extension is often limited for a long time by the 
internal os. During or following menstruation is the usual time for extension 
upward, causing acute endometritis and perhaps later acute salpingitis. 

Though extension superficially along the mucosa is a striking character- 
istic of the gonococcus, it docs penetrate deeply at times and may be carried 
to distant parts. The occurrence of gonorrheal joint troubles and gonorrheal 
endocarditis shows the penetrating powder of the germ and indicates the serious 
complications that may come from the infection. In addition, it opens the 
way for invasion by other bacteria and, all in all, is a common cause of distant 
'^focaU^ infections. 

In reinfection in adults the process is comparatively mild and is usually 
limited to certain areas, for example, the urethra or the cervix^ 

Symptoms 

Within a few days after suspicious coitus the patient complains of slight 
irritation about the genitals. The parts feel dry and uncomfortable, and there 
may be a slight burning sensation. The feeling of discomfort increases and 
a discharge appears. About the same time or a little later, there is noticed a 
smarting or burning on urination and increased frequency of urination. Within 
two or three days of the beginning of the trouble the discharge is profuse and 
the signs of irritation (burning and itching and frequent painful urination) 
are marked. 





340. Fig. 341. 


Fig. 338. — Tncliomonas vaginitis, showing the thin yellow discharge with general 
redness of the vaginal wall and hemorrhagic spots (minute ulcers). In some cases there 
are gas bubbles in the discharge. The cervical canal is clear — no yellow plug as in gonorrhea. 

Fig. 339. — Gonorrheal vaginitis. The inflammation is principally in the cervical canal, 
which is filled with a yellow plug of tenacious mucus. This tenacious yellow discharge 
extends out into the vagina, causing some vaginitis. But there is no severe vaginal in- 
flammation with hemorrhagic spots as seen in trichomonas vaginitis. 

Fig. 340. — Monilia vaginitis, showing the general redness and the white areas of 
membrane. When the membrane is .scraped off there is likely to be a raw red surface under- 
neath. The discharge is usually small in amount. 

Fig. 341. — Atrophic (senile) vaginitis, showing the general redness, due to the atrophic 
thinning of the epithelial layer of the mucosa and the tendency to x>unctate bleeding wherever 
the wall is rubbed. The discharge, if any, is scanty and mostly clear. (Modified from 
Karnaky's drawings as reproduced by G. D. Searle & Co.) 
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On inspection, the structures immediately surrounding the vaginal oriSce 
are found reddened and painful on pressure. There is a yellow discharge from 
the vagina and frequently some discharge from the urethra. 

On digital examination, the vaginal walls are found rough and hot and 
tender. Pressure on the anterior vaginal wall directed from the upper end of 
the urethra to the meatus, may bring to view one or more drops of urethral pus. 

If the case has passed beyond the acute stage, the pain and discomfort are not 
so marked, but the discharge, more or less profuse, is still present. 

Diagnosis 

Gonori’hea must be distinguished from vulvitis and vaginitis due to various 
other causes. When a patient comes with a rather severe vaginitis, there are 
four types in particular to be considered, namely, trichomonas, gonococcal, 
monilia, and atrophic. The special features of each arc shown in Pigs. 338 to 
341. Trichomonas vaginitis is the type present in a large proportion of the 
eases of persistent or recurrent vaginal inflammation of considerable severity. 

If examination be made after omission of douche for a few days, one may 
usually observe the characteristic appearance shown in Pig. 338. Covering the 
tip of the speculum is a pool of thin yellow pus. In addition to the general 
redness of the vaginal wall, punctate hemorrhagic spots may be seen. These 
are likely to be grouped; the grouping perhaps representing the activity of one 
organism or of two or more working close together. The wall presents also 
streaks of the yellow pus, but no patches of membrane and usually no yellow 
roll of cervical pus. 

In gonorrheal vaginitis, there is generally a thick and tenacious yellow 
roll of pus coming out of the cervical canal, as shown in Pig. 339. This jelly- 
like yellow roll is stringy and difficult to clear out of the cervix. The discharge 
in the vagina is somewhat similar though there is admixture of thinner dis- 
charge from the vaginal wall. Mycotic vaginitis (usually monilia) is less fre- 
quent and the patches of membrane as shown in Pig. 340 is characteristic. 
Brushing off a patch of membrane reveals the red inflamed surface beneath it. 
Atrophic vaginitis may be quite severe, with distressing burning and itching, 
with very little discharge. The scarcity of discharge with the annoying symp- 
toms is one of its features. In addition, there is the general redness of the 
vaginal wall due to the atrophic (senile) thinning of the lining epithelium. 
Also, wherever the wall is brushed with some pressure there appear fine bleed- 
ing points, as shown in Pig. 341. The slight trickle of blood from the points 
may join and form a drop, rolling down on the speculum. In addition to the 
above-mentioned special appearances, there are often associated conditions 
which assist in differentiation. In gonorrheal inflammation, there is a tend- 
ency to involve the urethra and the vulvovaginal glands as well as the cervical 
mucosa. The decisive diagnostic factor is the demonstration of the gonococcus 
by staining and if necessary by culture. 

Staining tRe Ctonococcus. — A specimen for staining is made by smearing a little of 
the discharge, preferably from the urethra or from a Bartholin gland, on a slide near the 
end. The egrresponding part of another slide is then pressed on the film and the two are 
drawn apart. This gives two identical specimens, one for the blue staining and one for the 
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gram-negativo slainiiig if that should bo found necessary. It is advisable to make speci- 
mens from the urethra, from a Bartholin gland, and from the cervix if discharge is found 
ill these locations. The slides are allowed to dry and are labelled. 

The specimen to be stained blue is fixed to the slide by being passed two or three 
times through the flame. It is stained by flooding for fifteen seconds with a 1 per cent 
solution of methylene blue. It is then rinsed with water, the excess of which is removed 
by gently blotting with filter paper. After the slide is thoroughly dry it is examined with 
the oil emersion lens. A cover glass is not needed, the immersion oil being dropped directly 
on the stained specimen. 

The gonococcus and other bacleria stain very dark in comparison with the cell nuclei. 
The characteristic distribution of the gonococci is M^ell shown in Fig. 342. The roll-shaped 
diplococci are grouped within the pus cell. This fact is shown by the relation of the group 
to the stained nuclear parts of the cell and by the rounded outline of the group, the spread 
of which is limited by the outer cell wall (which does not stain). Cells may disintegrate 
and release gonococci which are then seen free in the intercellular spaces. A general view 
of the sjieciracn witli the characteristic grouping of intracellular colonies (Fig. 342) is of 
course best seen witli tlie medium high-power objective, wliile the individual shape and 
pairing of the cocci (Fig. 343) are clearer with the oil immersion. 



Fi;?. 342. Fiy. 343. 

Fig. 342. — Siicciiiicn of pus from a case of tjonorilua, .stained with lliethylen(^ Okie. This 
fleld contains two ponococciis colonie.s, each within a pu.s cell. Only tlie nuclei of the pus cells 
are seen. The lower colony has the circular outline of the cell containing it. (Kolle and Wasser- 
mann — Handbucli dev Pathogenen Mtkroo7\ganisme?i.) 

Fis- 343. — Indicating the shape of the diplococcus of gonorrhea igonocoecu.s). (Byford — 
Manual of Gynecology.) 

In chronic cases, however, this pictuic is not usual. Tlierc may be only a few oigan- 
isms and of the.se only one or several pairs may be found within the cells. In that case, 
the diagnosis cannot bo made positively, since other organisms found in the vagina may 
give the same picture. Since many, if not most, of these organisms are gram-positive, 
staining by Gramms method will help clear the doubt. The diplococcus catarrhalis, howtwer, 
which is found in the vagina occasionally, cannot be thus distinguished, since it is an intra- 
cellular organism and is gram-negative. In doubtful cases it may ho necessary to difTer- 
entiate these organisms by cultural methods. 

Tiedemann^s Modification of Gram's Stain. A thin smear is dried without heat and 
flooded with a 2 jier cent solution of crystal violet (Hoechst) in methyl (wood) alcohol. 
The stain is allowed to act for fifteen seconds and is then removed by allowing distilled 
water to drop slowly from a burette onto the slide for fifteen seconds. It is then washed 
briskly with distilled water. 
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The slide is now flooded for fifteen seconds with a solution containing 1 gram of iodine 
and 2 grams of potassium iodide to 100 c.c. of distilled water. This solution is poured off 
and the slide flooded with O.*) per cent alcohol until no more color is given off. This takes 
about ten seconds. The slide is then washed with water and dried. It is advisable to 
counterstain very lightly with a solution of carbolfuchsiii diluted with ten times its volume 
of water. Gram-positive bacteria appear bluish black, while gram-negative bacteria, if 
counterstained, appear a pale red. 

Significance of Micmscopic Findings 

As already stated, in acute or subacute cases there is rarely any dififi(‘.ulty 
in determining certainly whether the trouble is or is not gonorrhea, the symp- 
toms and bacteriological findings coinciding and settling the matter. 

In chronic cases, on the other hand, there is often great difficulty. If a 
few apparent gonococci (shape, groupings, situated in pus cells, decolorized 
by Gram’s method) are found, the diagnosis is not positive, though the strong 
probability is that the lesion is gonorrheal, if the history and ordinary exami- 
nation findings point that way. The difficulty is due to the fact that the micro- 
coccus catarrhal is, mentioned above, has the same staining ])oints. Consequently, 
in cases where the history and clinical findings do not conform to the staining 
evidence, fui'ther differentiation should be made by culture. Though difficult 
to culture, bacteriologists have developed a satisfactory method by which the 
gonoeocciis may be cultured and identified. Also, the blood serum fixation 
test (complement fixation test) may assist in deciding wdicther or not a deep 
intlamniatory focus is gonococcal. 

It is important to trace down the diagnosis thoroughly in all doubtful con- 
ditions. The following is a case in point : 

A middle-aged couple, referred for treatment for gonorrhea, gave no history of sus- 
picious contacts, were clearly people of good standing and respect in their community, and 
with f\ill trust ill each other. They were greatly distressed by this strange thing which 
had come into their lives. Even without suspicions and on the assumption of iiiiioceiit extra- 
genital contamination, the presence of this loathsome disease which might spread to internal 
organs or contaminate some other member of the household was a consuming worry. Both hus- 
band and wife had developed a troublesome discharge which persisted in spite of treatment. 
Their physician sent specimens to a laboratory, and the report came back gonorrhea. 

Our examination, the vaginal discharge showed apparent gonococci — intracellular 
and gram-negative. But they were very few compared to the free discharge, which if 
gonorrheal should have shown gonococci in abundance. Also, the inflammation did not 
have the usual local i/.ations of subacute gonorrhea (urethra, Bartholin glands, cervix) but 
involved the surfaces in a more general ivay. Examination for trichoiiionads showed none, 
but there had been frequent douching. Specimens were sent to a reliable laboratory for 
cultural differentiation of the gram- negative intracellular cocci, and the douches were 
stopped. By means of cultural diflTerentiation, complement fixation test, and examination 
of repeated specimens from wife and husband, it was established that (a) the inflammation 
was of the trichomonas type (trichomonads eventually found in both wife and husband), 
(b) the gram -negative intracellular coccus wms the Micrococcus catarrhalis, and (c) there 
was no gonorrhea. Such an experience emphasizes the importance of coordinating the labora- 
tory and clinical findings, and the necessity of most careful investigation in an atypical case. 

In addition to staining, culture, and complement-fixation test in a doubtful 
chronic case, the following items may give some help ; (a) evidence of invasion 
of Bartholin’s glands or of Skene’s glands, (b) history of salpingitis, following 
the vaginal inflammation, (c) sterility, and (d) history of former gonorrhea in 
the husband. 
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Treatment 

Before stating in detail the methods, it is desiral)]e to make clear the prin- 
cipal purposes of the treatment. They are as follows: 

a. To Prevent Extension Upward of the disease to the cndometriiun and 
fallopian tubes. The extension to the fallopian tubes is a most serious result 
of gonorrheal infection and condemns a large proportion of the victims to 
chronic invalidism or to a serious operation. In either case, there will prob- 
ably be sterility. 

b. To Relieve the Discomfort attendant on the inflammation and to pre- 
vent contamination of the patient’s clothing and surrounding objects with 
the discharge. 

c. To Eradicate Completely the Infection from the lower genital tract so 
that no infective discharge will remain. As long as one spot of gonorrheal 
inflammation remaijis in ihe vagina, in the vulvovaginal glands, in the uretbf'a, 
or in the uterus, Ihe discharge is infeclive and is a source of danger to t4u‘ 
patient and to those around her. At any time, there may be an extension 
upward to the tubes or there may be infection of the eyes of the patient, (\r 
of someone else in tlie household. It is probable that a considerable number 
of the cases of gonorrheal vulvitis in children come from accidental infection 
from a contaminated towel or closet seat, in the home or elsewhere. 

Details of Tj’catment 

Since the discovery of th(‘ drugs of the sulfonamide group the treatment of 
acute gonorrlica has been revolutionized. At present, the member of the grou]) 
giving the quickest and most reliable results is sulfathiazolo. Fortunately it is 
also the one wliich is usually best tolerated. Other sulfonamides which have been 
used are sulfanilamide, neo-prontosil, and sulfapyridine. A new one under 
investigation at present is sulfadiazine. In patients who cannot take any of 
the sulfonamides, pyridium is fairly successful. 

In the Washington University Gynecological Out-j)atient (Uiiiic a five day trcMitmeiil 
of acute gonococcal infections with sulfathiazole was carried out by Dudley It. SiiiiGi, who 
in a personal communication gave the following summary of 70 patients treated. Kach 
patient was given four grams (60 gr.) of sulfathiazole daily for five days. She was in- 
structod to stop the medicine if she noticed persistent nausea or dizziness or other unusual 
disturbance. No blood count nor check n.s to blood level of the .sulfathiazole was made. 
In only one case was it necessary to discontinue the medication. This patient had severe 
headache after the first and second dose, so the treatment was stopped. The patienls were 
seen once a week for culture, and only those with negative speciinens for sixteen weeks 
were considered cured. 

Of the seventy cases, 6-1 per cent were cured, as evidenced by' bacterial cultures for 
sixteen weeks, and 36 per cent lacked proof of cure. This 36 per cent was distributed as 
follows: 12 per cent admitted promiscuous reinfection, 12 per cent did not return, 6 per 
cent were uncooperative, 2 per cent were transferred to the hospital on account of abscess, 
and 4 per cent did not respond to the drug. Of the 36 per cent, 6 per cent were frank 
failures, while the remaining 30 per cent may or may not have been cured, but they were 
counted not cured by the criterion adopted. If the series included only those who cooper- 
ated, the percentage of cures rises to 94 per cent. 

A lactic acid douche to remove irritating material helped to make the patients more 
comfortable. Eight of the patients were pregnant. One of these miscarried (twins) two 
months after treatment. Six were delivered, each with normal child, normal puerperium, 
and negative culture six weeks post partum. One is still undelivered| with negative culture. 
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In cases which do not respond to sulfathiazole, a combination of sulfathia- 
zole and fever therapy will usually effect a cure. In patients who cannot take 
the sulfonamides, pyridium is the next choice of drugs. Two tablets are given 
three times a day until the urine is a brick-red color. Then the daily dose is 
regulated so that that color of the urine is maintained for ten days to two weeks, 
and the smear is checked. 

In explaining to the patient the necessity of keeping the infected surfaces 
covered, and of changing the pad often and of washing the hands well afterward 
each time, take particular care to arouse no suspicion that might lead to 
domestic infelicity. 

Your work is to lessen suffering, not to cause it. If the patient should 
become apprised of the fact that her husband lias been untrue to her and 
in addition has brought to her a loathsome disease, her suffering would be 
far greater than any physical distress that might result from Ihe disease, even 
though it goes on to pelvic suppuration requiring operation. 

Tho authors liave no sympathy for the, man wht) commits adultery and brings a 
disease of tho rvoinen of the streets to the pure woman whom he has ])romised to love, 
cherish, and protect. He reaps liis reward in due time. It, is not to protect him that the 
need of caution is nicntioned, but to pr(dect the woman liorself fioin unnecessary suffering. 
'I’liis can uHually be acc(>mj)lislied by the exercise of a little tact. IN) the j)atient 's rjuestion, 
“Wliat is the trouble?” a go(»d answer is ” Iiiflammalion. ” Then pass quickly to the 
direct loMH cinieerning tieatrnciit. At a convenient time, mention that the discliarge is 
irritating and that she must be careful that none lie carried to tlie eyes on coiitaininated 
fingers or serious inflammation of the eyes may result. Tlic patient usually becomes so 
inter'ested in the Ircatnieiit that she forgets to inquire as to the cause of inflammation. 
However, if she asks, as they sometimes do oven when liaving no sus[>icioii, "Doctor, what 
is the cause of inflammation?” the u.sual reiily is: "Inflammation is due to various 
causes,” in a tone that shows that the physician has neither the time nor the inclination to 
give the jialient a course in medicine in order that she nun understand all the details 
about inflammation. 'Phis rarely fails to stop troublesome questions. Of course, some 
patients are .so .susjiiiMous that tliey will not stop qiie.st loniiig until they have all tho informa- 
tion thev can possible secure, while others are well aware ot the nature of the trouble and 
question the x>b.vsician out of curiosity or to sec whether he has a graaj) of the situation. 
With such, much time need not be wa.sted. Do not tell thorn the exact nature of the 
trouble when you do not tliinU beat to do so, neither tell them an untruth. When pressed 
too closely, sinqqy remind them that their jirinoipal desire is to get well, that they have 
come for treatment, that tliey are receiving treatment, and have been given all the infor- 
mation necessai'y to treatment. If not satisfied with that they may go elsewhere for care. 
Of course, some patients know or will probably find out in a short time the nature of the 
trouble. But it is jiroferable that they find out from some other source, if at all. Your 
imparting the information, or conrinniiig that imparted by some of their anxious friends, 
will probably do no good and may do much harm. 


Criteria of Cure 

III the authoritative sj’inposium on The Oonocoecus and Oonococcal Infec- 
tion published in 1039 by the American Association for the Advancement of 
Science, the criteria of cure arc considered at length, the following quotations 
and data applying to the female. 

“Adult. In the female tho iiroblem of determininK the turo is considerably more 
diflacult than in tho male. Here the awurate determination of the absence of all clinical 
evidence of the infection is of the utmost importance, probably more so than tho bacterio- 
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logic procedures. Such an examination presupposes adequate training in the recognition of 
the slight evidences of gonococcal infection in women.'' 

Such a thorough search, besides determining the presence or absence of symptoms such 
as frequency, dysuria, discharge and pain, includes careful expression of the urethra and 
periurethral glands (Skene's glands) for discharge, examination of the Bartholin gland 
of each side, the cervix uteri, the parametrial tissues, and the tubes and ovaries, and the 
securing of the following microscopic data. 

1. Series of successive smears and cultures from tlie urethra, cervix, and Bartholin's 
glands must bo negative. The time for taking the specimens should be arranged so as to 
secure a series before, during, and after menstruation. 

2. Provocatives, if used, should be followed by smears and cultures from the above 

sites. 

3. Bepetition of above series of examinations five times at monthly intervals is 
recommended. 

"Child. In female children the infection of the vagina as well as the cervix makes 
it difficult to determine the point at which the patient is ultimately cured. Kelapso after 
apparent cure is very common. Here again the absence of discharge and signs of infiai]ji' 
mation of the vulva, vagina, and cervix arc the first essentials." y 

Following this come the same series of specimens for microscopic examination and 
culture as mentioned above for the adult, except that for the child rectal specimens also\ 
are advised. \ 

Comments 

The publication covers the various ramifications of the subject including review of 
the use of sulfanilamide and allied drugs, the social-cominiiiiity aspects of the problem and 
the place of the laboratory in the diagnosis. 

"Cultures. The inclusion of culture for tlie gonococcus in the above prooodures is an 
essential additional laboratory check. In order that it may have any significance, proper 
facilities for taking and transporting tlie specimen, a well-equipped laboratory and well- 
trained technician must be available. Without such facilities very little additional relia])le 
information can be obtained. 

"If such facilities are at hand both the smear and cultural evidence must be coii' 
siderod. While the cultural examination records a greater percentage of those having 
gonococci, a number of cases will pre.seiit positive smears and have negative cultures. 
Since the advantage of cultures lias been amply demonstrated by Carpenter, TiCahy and 
Wilson (1938) it follows that the above, facilities slioiild be nvailable and used in con- 
junction with smears. 

"Blood Test. The meaning of the complement fixation test for gonococcal infection 
is at the present time too ambiguous to be of much value in determining the presence or 
absence of the disease. It is not possible to ascribe any consistent uniformity of interpre- 
tation to the results obtained by this test as evidenced by the evaluation made by Jacoby, 
Wishengrad and Koppman (1938). The test at present with the l^est technique shows too 
large a percentage of false positive results to bo used as a criterion of cure. 

"Provocatives. The ability of provocative measures to liberate tissue locked gonococci 
is extremely meager. This is iJarticularly true in the female where there is a greater diversity 
of tissue involvement. The types of provocatives employed include local irritation by instru- 
mentation or chemicals, or physiological stimulation of secretion by parasympathetic stimu- 
lants such as eserine compounds applied locally or choline compounds introduced by ionto- 
phoresis, or by producing increased glandular activity in the cervix by negative galvanism, 
or by general stimulants, such as injection of vaccine, the metabolic products of the gono- 
coccus, foreign proteins such as milk or nonspecific organisms. 

"The recently inflamed mucosa is naturally sensitive, and irritation whether of local 
or general origin may cause an appearance of discharge. Only if such irritation produces a 
liberation of the gonococci deep in the tissues is it of any value as a means for deter- 
mination of cure. In our experience such gonococcal liberation has been extremely rare. 
In spite of this it may be well, especially at this time, not to overlook any procedure that 
may possibly bring into the open even as little as 1 per cent of unenred gonococcal 
infection. ' ' 
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Treatment of Chronic Gonorrhea 

A chronic gonorrlical discharge is due to j)orsisteri('c of the specific inflam- 
mation in one or more isolated areas. When such a discharge persists after 
the inflamed surfaces generally have returned to normal, make careful search 
for its exact source. The situations in which the inflammation is likely to 
persist are the following: 

Skene’s glands, in the urethra. Cervix uleri. 

Vulvovaginal glands or ducts. Corpus uteri. 

In Skene’s Glands. — When the gonorrheal inflammation invades these 
periurethral ducts, it may remain there indefinitely, causing symptoms of 
chronic urethritis or chronic cystitis and a persistent infective discharge. 
There is redness about the urethra and pouting outwai'd of the swollen urethral 
mucosa. If the patient has passed through parturition, the opening of the 
duct on each side may usually be seen by rolling out the urethral mucosa as 
explained under Examination in (’haj)ter JI. If the duct is o])cn, a drop of 
pus may be pressed from it. If llie duct is closed, a small abscess forms. 

To treat these conditions, the infected glands may be destroyed by ex- 
cision or cautery or coagulation, using a small needle electrode, or the (k)rbus 
electrode with diathermy may be used for local heat treatment. 

In Vulvovaginal Glands or Ducts.— Persistejice of the gonorrheal inflam- 
mation in the duct of a vulvovaginal gland is indicated by reddening about 
the mouth of the duct and by a discharge from it, a drop of which may usually 
be pressed out. Microscopic*, examination of this discharge usually shows 
gonococci in abundance, though in some old cases they may disappear tem- 
porarily. If the gland shows evidence of chronic involvement (firm nodule in 
that situation) it requires extirpation, for as long as it remains it prevents 
complete cure and the dischai’ge from it is a source of danger. 

If an abscess forms in the gland, it is opened freely. If the abscess is well 
developed so that all septa are destroyed and the recesses form part of the main 
cavity, there may be complete healing afterward and an end of the trouble. 
If a second abscess forms later, however, that means that portions of the 
infected gland remain, and in such a ease, all the involved indurated tissue 
should be extirpated. 

While waiting for a vulvovaginal abscess to mature for opening, the free 
application of unguentum Crede may assist in relieving the discomfort, if hot 
packs are not sufficient. In eases with any focus of inflammation which cannot 
be extirpated, for exanq)lc, salpingitis, sulfathiazole internally is to be considered. 
Persistent inflammation at the vaginal vault is due usually to an irritating and 
infective discharge from the cervical canal. The chronic uterine infection may 
be located in the cervix or in the body of the uterus. When there is persisting 
inflammation at the vaginal vault without involvement of the cervical canal, the 
cervical discharge being clear miicns, suspect trichomonas vaginitis or other 
type, and investigate and treat accordingly. 

Fever Therapy. — Fever therapy has been used in extensive gonorrheal in- 
flammations, with remarkable effects in relieving pain and resolving exudates. 
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This form of treatment requires extensive and reliable apparatus, specially 
trained attendants, and careful selection of cases by a physician familiar with 
the indications and contraindications. Under proper precautions and experi- 
enced supervision this type of therapy may brinj? great relief in cases not 
responding to less radical measures. Fever therapy is especially helpful in 
treating serious gonococcal complications, such as ophthalmia, arthritis, and 
endocarditis. 

Gonorrhea in Children 

Gonorrheal infection in female infants and children is more frequent than 
is generally appreciated. Most of the infections arc due to accidental contami- 
nation from soiled clotliing or toilet seat or from the fingers of the mother or 
attendant. The diagnosis should be made by culture, as it is very difficult to 
difPerentiale the mivroi'occm^ catarrhalis from the gonococcus by ordinjjry 
staining methods. ^ 

The inflammation usually stops in the vagina. Extension upvvard to tlao 
tubes and peritoneum is infrequent but occasionally ocemrs. Asch calls atteV 
tion to the fact that this should be kepi in mind as a ])ossible (‘tiologic factor in 
obscure cases of peritonitis in children and also in tubal occlusions found later 
in life without apparent cause, (lonorrheal vaginitis in early (‘hildhood may 
cause adhesions of the vaginal walls, which obliterate the vagina to a great(‘r or 
less extent. Such condition seen in later life may be mistalum for a congenital 
atresia of the vagina. 

Treatment 

Tt is now estal)Iished that (‘strogenic treatment by means of vaginal sup- 
positories is a satisfactory method of handling chronic vaginitis (gonorrheal 
or otherwise) in children. 

Tn 1934, R. IM. Lewis reported on the use of theelin in the treatment of 
gonorrheal vaginitis in children. The results were obtained through the action 
of theelin on the vaginal epithelium. 

Principle of Treatment.— In the immature girl the vaginal e])ithelium is 
only three or four cells thick, wdiile in the adult it is many-layered. With 
infection in the immature, the epithelium becomes still more thinned and in 
some cases disappears in areas. Allen, experimenting on monkeys, found that 
estrin injection caused a marked hypertrophy of the vaginal epithelium, so 
that it became many layers thick, resembling the adult type. Lewis applied 
this principle to the treatment of children with gonorrheal vaginitis, and found 
that the thin immature epithelium became greatly thickened and that the 
gonococci disappeared. 

Since this original work by Lewis, instiTictive reports have been made by 
Brown, Miller, TcLindc, and others. Miller states, ‘‘The apparent simplicity of 
the reports might lead one to the hasty conclusion that a lasting cure is easily 
obtainable. The questions which must be answered are (a) is it an arrest or 
cure that takes place, (b) how often and permanent are the ‘cures,* and (c) 
are there any deleterious effects on the children?** His conclusions from the 
study of his series were: 1. Gonorrheal vaginitis in children may be cleared 
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lip promptly in most cases by the estrogenic treatment. 2. Relapses are fre- 
quent. 3. Acute cases require longer treatment than the chronic. 4. Other 
vaginal infections respond to this treatment. 

TeLinde, in a paper at the American Gynecological Society meeting in 
1935, presented the results of a careful study of different methods of adminis- 
tering the estrogenic hormone in these eases, lie used arnniotin, and gave it 
in four ways: orally, hypodermically in solution, hypodermically in oil, and 



Fi(f 3M-- CJonoi rlit'al vag'inltis In a olilM. Note the immature, inefTectlvo epithelial covering of 
the vapina, (Tel^inde — Ain J. Obsi. and Oynec.) 



KiKf. 345. Fig. 346. 


Flffs. 345 and 346. — Fig. 3 45, estrogenic effect In building up a protective epithelium and 
eliminatinB infection, in an iruniature vagina. Fig. 346, same case as shown in Fig. 345, show- 
ing return to normal immature epithelium after cc.ssatlon of the estrogenic treatment. (TeLinde 
— Am. J. Ohst. and Gynec.) 


vaginally by suppositories. The results were checketi by nlicrus(^opic examina- 
tion of specimens of the vaj^iiial mucosa excisetJ for that purpose, and also by 
examination of the vapinal discharge. 

Fig. 344 shows gonorrheal vaginitis in the immature vagina with its inef- 
fective epithelial covering. Fig. 345 shows the effect of potent estrogenic 
treatmtjiit in building up protetjtive epithelium and eliminating the infection. 
Fig. 346 shows the return to the normal immature epithelial layer after cessa* 
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tion of the treatment. From this instructive experimental work, checked by 
sections of the affected mucosa, TeLinde obtained results as shown in the ac- 
companying table: 


METHOD 

CA'riKNTS 

CUKKD 

I*ER CENT 

CURED 

AVERAGE 
DAYS OF 
TREATMENT 

AVERAGE 

NUMBER 

ERTRIN 
UNITS USED 

Oral 

6 

1 

16 

123 

191,600 

Hypo-Ethylene-Glycol Sol. 

10 

1 

10 

19 

950 

Hypo, in Oil 

22 

16 

72 

27 

4,206 

Vaginal Supposi lories 

17 

17 

100 

27 

2,024 


In clinical work, Ihe effect of the treatment is checked by examination of 
spreads of the vaginal discharge*, as shown in Figs. 347 and 348. As the built-^p 
epithelium goes back to the normal immature thinness when the estrogenic effect 
wears off, it is important 1o continue the treatment until the infection is eiV 
tirely eliminated; otherwise there will be reinfection wdien the protective thickV 
enijig of the epithelium disappears. Sources of reinfection, especially in tlu\ 
rectum, must be discovered and removed. 

Ill a later report, TeLinde summarizes his results and conclusions as 
foIlow\s : 

We have reported the rnre (»t' J7o piitieiils with goiuK'oeeic vaginitis by amnif)(in. All 
(except sixteen of those to whom the product was given hy[K)derinicallv in oilj weie cured liy 
tho use of amniotin vaginal suppositories. We have yet to encounter a [uitient wlio failed to 
get well by this method of treatment, and ue c(»nsider it a very satisfactory way of dealing 
w'ith the disease. A follow-up of our first 100 patients, from thiee months to two and 
one half years after the last treatment, showed ninety-eight of tliem well. We saw no 
clinical evidence of harm due to the treatment, and laboratriry investigations eonfinn this 
observation. 

We feel that the increased acidity brought about in the vagina by the action of the 
estrogen is a factor in overcoming the infection, but, since our results were not neHrlN so 
good when another acidifying suppository ’^^as employed, we believe that amniotin intro 
duces an additional factor. We are inclined to think that this other factor is the coveiing 
of the vagina with thick epithelium, which prevents reinfection of the subejnthelial tissues 
and thus permits tho inflammatory process in them to subside. Our clinicnl observations 
and biopsies have indicated that the essential lesion of gonococcic, infection of the lower 
part of the genital tract in female children is vaginitis. 

An instructive study of 250 cases was presented by ScluinfHer, Kaiizler and 
Scliauffler. Their conclusions in regard to treatment were as follows: 

A clinical evaluation of our experience wdtli distention with silver nitrate oint- 
ment in ninety-nine cases, amniotin by vaginal application in thirty-one cases, pyridiuin 
suppositories in nineteen cases and various other methods in smaller scries leads to the 
conclusion that amniotin by vaginal application is tho most satisfactory method of man- 
agement we have used to date. 

''2. This study includes 261 cases in which suKanil amide was used orally. Only a 
few of these cases have been reported elsewhere. The results and opinions indicate that the 
method is unsatisfactory as used to date. The reason may be inadequate or inconstant ad- 
ministration of tho drug. The desired low pH of the vagina may bo important in relation to 
the ineffectiveness of sulfanilamide. Meticulous cure during treatment requires hospitali- 
zation — a disadvantage. The method as used thus far apparently does not compare favor- 
ably with other available methods. 
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u. Evidence from a rather painstaking study indicates that the endocervix is seldom 
an important factor in relation to these infections — practically never so in younger children.’’ 

They made also the following observations: Endocervix. We agree with TeLinde 
that infection of the endocervix is seldom a factor of importance. In our experience we 
regarded the potential effect of estrogen on the endocervix with some concern. The possi- 
bility that the rudimentary glandular structure might assume the more infectible adult 
type seemed feasible . . . but did not materialize.” 

Russ and Collins report the use of dicthylstilbestrol in children. The child, 
irrespective of affe, was given a 1-mg. tablet three times daily until twenty were 
given. The tablet was crushed and given in 60 c.c. of milk. They had very few 
adverse symptoms, and the treatment rai-ely reciuired more than seven days. 
Their cures were close to 100 per cent. They feel that an aclvaulage of the 



Fiff. :M7. Fig. 348. 

FIr. 34 7. — Vaginal sproufl in n case at gonorrheal vaginitis before treatment. (TeLinde — 
A 111 . J. Obst. and (Ji/ncf ) 

Fig. 3 48,~ "Vaginal siiread in a normal immature vagina after treatment. No bacteria or 
pus cells, (TeLinde -Am. J. Obst. and Gynec.) 

oriil ndiniuislnition over tlie suppositorirs i.s that it eliminates the chance of 
the child hceoming “genital conscious^ as well as the rapidity and pennanciice 
of the cure. 

The sulfonamides have not displac’ed the estrogenic treatment yet, hut 
siiiee such excellent i*esults are beinig obtained in adnlts with sulfathiazolc, its 
use in cdiildrcn may soon be reported. Schauffler, Kan/.ler and Sehauffler found 
sulfanilamide treatment unsatisfactory in children on account of the special 
care required to avoid danger, though it gave a high percentage of cures. 

Gonorrhea After the Menopause 

In gonorrheal vaginitis after tJie menopause, the same problem of dealing 
with a thill nonprotective epithelial covering clue to lack of estrogen hormone 
is encountered, and the same treatment with vaginal suppositories is beneficial 
in taking care of this factor in the situation. 
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OTHER TYPES OF VULVITIS 

In addition to inflammation of the external genitals due to the gonococcus, 
there are other inflammatory disturbances which occur in this locality, such as 
intertrigo, eczema, herpes, bacterial infections, parasitic skin diseases, and that 
atrophic condition designated leucoplakic vulvitis. 

Intertrigo 

Intertrigo is a hyperemic condition of the skin, with slight maceration 
and consequent irritation. The patients usually refer to it as “chafing*' or 
“heat." It is due to prolonged contact and friction of opposed surfaces. The 
normal skin secretions are retained between the approximated surfaces and 



Fig. 34;>. Fig. 3B0. 


Fig, 349. — Monlla (thrush) vulvitis and intertrigo in a girl baby. (From Sutton and Sut- 
ton after Schamberg — D%seaaea of the Skin, The C. V. Mosby Co.) 

Fig. 850. — Mycelium and spores of the thrush fungus (monllia). (Holt — JJiaeaaea of Chil- 
dren, D. Appleton-Century Company.) 

become decomposed and irritating. It occui’s most frequently in stout women 
and in infants, because in them the skin surfaces are in contact more constantly 
and over a wider area. It is aggravated by vaginal discharge and is usually 
worse in hot weather. 

It is most often located in the genitocrural creases, but may spread inward 
over the labia or outward over the thighs and upward on the abdominal wall. 
At first, intertrigo consists simply of hyperemia and slight irritation of the 
skin, but may soon become complicated with monilia (thrush) (Pigs. 349 and 
350) or by trichophyton implantation (Figs. 351 and 352). 

The treatment consists of cleansing and soothing applications, such as 10 
per cent argyrol, the free use of a drying powder to eliminate moisture between 
opposed surfaces, and special measures required for any complication such as 
thrush infection or trichophytosis or eczema. In severe cases (probably com- 
plicated) Tulipan obtained best results by spraying the parts with a 5 per cent 
solution of tannic acid through an atomizer. This was applied two or three 
times daily. If there was much secondary infection, he used a spray of 2 per 
cent solution of brilliant green over the tannic acid. He found relief usually 
immediate, and the condition cleared in a few days. 
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Eczema of Vulva 

Vesicular eczema of the vulva is most frequently located on the labia 
majora. The vesicles break and form crusts,, and an itching, inflamed dis- 
charging surface persists. Chronic erythematous and squamous eczema also 
may occur, in which case the skin is infiltrated and may become nodular. The 
eczema may be limited to the vulva or it may extend to the adjacent cutaneous 
surfaces or into the vagina. 

The causes and symptoms and treatment of eczema of the external genitals 
are practically the same as for eczema elsewhere. Consult dermatologic text- 
books, as there is not space here for detailed consideration of the many features 
of eczema. 

Herpes of Vulva 

Herpes may occur on the vulva, where it is known also as ^‘herpes pro- 
genitalis.’^ The vesicles of the herpetic eruption arc usually of larger size 
than those of vesicular eczema. Furthermore, they occur in groups and do 
not rupture easily, whereas the vesicles of eczema rupture spontaneously, 
causing a sticky discharge. Herpes is seldom accompanied by the intense 
burning and itching which characterize eczema. Hei-pes occurs especially in 
nervous women, particularly when there is marked pelvic congestion from any 
cause. With some women it occurs at nearly every menstrual period. 

The discomfort from uncomplicated herpes is so slight that not much 
treatment is required. The parts should be kept clean and dry and may be 
dusted frequently with some drying powder, for example, equal parts of zinc 
oxide and prepared chalk. All irritation should be avoided. If there is trouble- 
some i)ruritus or burning or smarting, a sedative lotion or ointment may be used. 

Bacterial Infections of Vulva 

Staphylococcus and streptococcus infections may occur about the external 
genitals, either localized to the skin glands or as a diffuse process as in 
erysipelas or cellulitis. 

Follicular vulvitis occurring in adults is characterized by the inflammation 
being confined principally to the hair follicles and sebaceous glands. The in- 
flamed structures are represented by small red tender papules scattered over 
the labia somewhat on the order of local acne or furunculosis. 

Erysipelas of the vulva, like erysipelas elsewhere, is a rapidly spreading 
inflammation produced by the Streptococcus pyogenes. In the beginning there 
is usually a chill, followed by considerable fever, and the general disturbance 
usually associated with fever. The patient complains of heat and throbbing 
in the external genitals. The fever continues and swelling of the vulva is 
noticed. The patient then comes for examination. In the diagnosis, differ- 
entiate from scarlatinal rash on vulva, from intertrigo, from bichloride rash, 
from cellulitis of vulva, and from hematoma. 

Cellulitis of vulva is that form of vulvitis caused by ordinary pus bacteria 
(usually the Staphylococcus pyogenes aureus or albus) penetrating to the sub- 
cutaneous connective tissue and causing inflammation there. It is known also 
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as “phlegmonous/’ vulvitis and as “lymphangitis” of vulva. It lacks the 
superficial parchmentlike induration of erysipelas. 

Anything that causes an abrasion about the vulva, through which bacteria 
may reach the connective tissue, may lead to phlegmonous vulvitis. Any of 
the previously mentioned forms of vulvitis may be followed by this form. 
Injuries to the vulva or furunculosis may lead to the same. The pathologic 
changes are the same as in cellulitis elsewhere. 

Gangrenous vulvitis is known also as “rioma.” It is inflammation of the 
vulva of such severity that the nutrition of the structures is cut off and they 
become gangrenous. Extensive sloughing may take place. 

(Jangrenous vulvitis occurs almost exclusively in patients in whom the 
normal tissue resistance has been destroyed by exhausting geueral or local 
diseases. Local conditions interfering with the pelvic circulation, such as 
pregnancy and pelvic tumors, predispose to this affection. i 

Its most fre(iuent victims, however, are children who are poorly nourished 
and poorly cared for. In such it is often fatal. The exanthemas, ])articularfW 
when occurring in sickly childi-en, may cause gangrenous vulvitis. Diphtheriii 
infection, which occasionally is located about the genitals, may lead to slough\ 
ing unless recognized and treated prom])tly. 

Treatment. — In the treatment of these bacterial invasions of the external 
genitals, the determination of the cause or type of infection is the important 
step, for that indicates the type of treatment I’cciuired in that particular case. 
In the mild cases, a soothing local application and the use of a lactic aend douche 
to remove any irritating discharge may be all that is 7‘(‘(piii‘ed. In acute inflam- 
matory conditions, such as ccllulilis and erysipelas, rest in bed and cold or hot 
applications may give temporary relief. Surface discomfort and irritation may 
usually be relieved by ai)j)lication once or twice daily of an argyi*ol or otfu^r 
soothing solution or ointment. Unguentuni Crede applied freely oftem gives 
marked relief, and is supposed to have some effect in checking the underlying 
inflammation. Lor internal administration, the sulfonamides aie to be eonsid 
ered as in other serious infections. In erysi[)elas not yielding promptly to other 
measures, erysipelas antitoxin is to be considered, and also bacterin or vaccine 
treatment. 

Parasitic Infections 

Trichophytosis of Vulva (Tinea of Vulva, Tinea Cruris).— This is one of 
the four oidinary parasitic diseases of the skin, the otlier three being moni- 
liasis, pediculosis, and scabies. These parasitic invasions occur about the ex- 
ternal genitals as elsewhere on the body surfaces. 1'hey jjive rise to mucli 
irritation and, unless search is made for the fungus or other parasite, the 
patient may be treated ineffectually for a long time. 

Trichophytosis or tinea vulvitis is ringworm of the genitoerural region, 
wliieh masquerades under a variety of designations. It is due to the tinea 
trichophytosis or large-spored ringworm fungus, of which there arc several 
slightly different varieties. The variety most frequently found here is the 
epidermophyton, hence the affection has been termed “epidermophytosis in- 
guinale.” In tropical countries, where it is more frequent and severe, it is 
often designated 'Mhobie itch,” to indicate its origin from contamination of 
clothing in laundry operations (‘‘dhobie’* meaning laundry). 
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Trichophytosis of vulva should be suspected whenever a mild dermatitis 
of the vulva and adjacent portions of the thighs resists cleansing antiseptic and 
drying treatment, especially if spreading by a well-defined margin. If allowed 
to persist it may become extensive, as in Fig. 351. The usual method of 
examining for the skin fungi is to put some scraped-off scale on a microscopic 
slide, add a small drop of 10 per cent potassium hydroxide solution, put on a 
cover glass, and examine for the mycelium and spores, stopping down the 
light to give outlines. Trichophyton fungi are shown in Kig. 352. 

Blumenthal and Snow call attention to the fact that the fungus does not 
always show in this direct examination, and advise cultures and describe a 
rapid and convenient method. 



Fig. 351 . — Tmea cruris, showing extensive involvement. The parasitic and Inflammatory 
losions about the external genitals produce some troublesome diagnostic problems. (Prom Sut- 
ton and Sutton after Mackee — Diseases of the Skin, The C. V. Mosby Company.) 


As to treatment, an elTective antiseptic and antipruritic solution is the 
compound resorcinol lotion (mercuric chloride, 0.18; resorcin, 9; 70 per cent 
alcoliol, q.s. ad. ISO c.e.). The temporary smarting is usually followed by pro- 
Jonged relief from the pruritus. Rubbed into the affected surfaces night and 
morning it stops the growth of the fungus, and eventually eradicates it, 
thougli skin irritation or possibly bichloride absorption from prolonged use on 
large surfaces are to be kept in mind. If talcum is used, watch to see if the 
patient is allergic to the powder employed. 

If the above solution stirs up too much irritation, the following ointment 
may be used : 


li 

Gm. 

Pine tar ointment 

3.2 

Salicylic acid 

2.4 

Prccip. sulphur 

4.8 

White vaseline 

GO.O 

Sig.: Apply as directed. 
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It may be advisable at times to use these two prescriptions alternately — 
the ointment at night and the resorcinol lotion during the day. 

The varied lesions oJ: epidermophytosis and the accompanying dermatoph- 
ytids (specific skin reactions to tinea products) and dermatitis from pro- 
longed application of tineacides, may create such a complex clinical picture 
that special dermatological study is necessary for differential diagnosis and 
successful treatment, hence the advisability of consulting a systematic work 
on dermatology in any resistant case. 

Moniliasis of Vulva (Diabetic Vulvitis). — Monilia (yeast fungi) invade 
the vagina and external genitals when conditions are favorable. Mild skin 
irritations such as intertrigo in children favor such invasion, as shown in Fig. 
349. The diagnosis is confirmed by finding the mycelium and spores of the 
yeast fungus (Fig. 350) in a microscopic specimen prepared as just explained 
for showing the trichophyton fungus. The treatment is the same as given fo^ 
monilia vaginitis, with wliich it is usually associated. 



Fig. 352. — Microscopic characters of common patiiogenlc fungi. (From Dr George Lewis 
and Dr. Mary Hopper, New York Skin and Cancer Unit.) 

A, Trichophyton gypseum. Spirals are characteristic of T. gypseuni. 

B, Trichophyton crateriforme. Microconidia m^ be attached or unattached singly or In 
clusters, and are seen in many species of fungi, (^om Sutton and Sutton — Diseases of the 
Skin . ) 

In diabetic individuals the excretion of sugar in the urine favors the 
growth of yeast fungi, and often leads to marked vulvar irritation and pruritus. 
Diabetic vulvitis presents a characteristic glazed edematous appearance, with 
uniform redness but no ulceration or papules or other circumscribed lesion to 
account for the burning and itching. 

Examination of the urine shows sugar, and the vulvitis will continue until 
it is cleared. In all persisting pruritic conditions about the genitals, the urine 
should be carefully cheeked for sugar or other substances that may irritate the 
surfaces. Hesseltine has emphasized that monilia infection is an important 
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factor in the distressing vulvitis of diabetics, and he was able to make a mild 
monilia infection in a nondiabetic patient worse by applying glucose to the vulva. 

Pediculosis Pubis. — Pediculosis pubis is an infrequent parasitic disease 
of the vulva. The pediculus pul)is or ‘'crab louse (Fig. 353) differs from the 
pediculi found on other parts of the body. It inhabits the pubic hairy region 
and may give rise to much irritation. It is conveyed from one person to an- 
other by contact, usually in sexual intercourse. 

There is itching and consequent scratching, with resulting abrasions and 
vulvitis. The diagnosis is made by finding the parasites, which are attached 
to the hairs near the skin. Ai first they may not be noticed, but on close 
inspection they are seen as small brownish pailieles attached to the hairs very 
close to the skin. 

The treatment is to apply nleate of mercury (10 pi'r cent) once daily, 
rubbing it well into the hairy region. After the remedy has been applied for 
four or five days it may be washed off, and need not be applied again unless 
lliere develops evidence that some of the parasites escaped destruction. At 
the end of the treatment, a soap and water bath and complete change of uiuler- 
elothing must take place. An exeellent and effective preparation used in the 



KIk. 353 - Tin; podiculu.s pubi.n, nmgniflt'd. (Stelwaeon--.B5A‘tnfm/,? vf Skin Diseases, W. B. 

Saund^'is Company.) 

same way is Kaposi’s pptrolciiui salve. Some recommend to shave the pubis 
or to clip the hair thci'o, but that is usually not iicecssary. If there is much 
local irritation remaining al'ler the parasites are killed, soothing applications 
may be requii’ed. 

If a solution is preferred, the following is advised by Fantus and Corn- 
bleet : 

Acetous Mercurial Lotion (Mild) 

R 

Mercury bichloride 0.06 Gm. 

Diluted acetic acid 6,00 c.c, 

Diluted alcohol 120.00 c.c. 

M. Label: Apply to affected parts twice daily. 

Scabies.— Scabies may appear about the external genitals as part of an 
extensive development of scabies, the infection usnally appearing first on the 
fingers. There are the usual symptoms— severe itching, worse when the body 
is warm, and the abrasions and irritation resulting from scratching. The diag- 
nosis is made by finding the burrows of the itch mite on other portions of the 
body, usually on the fingers. 
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The treatment consists of a warm soap-water bath followed by the free 
use of sulphur ointment. Immediately after the bath, the patient should rub 
the ointment thoroughly into all the infected areas, and put on clean under- 
clothing. The inunction should be repeated night and morning for three days, 
the same underclothing and the same bed linen being used during the course. 
On the fourth day a warm soap bath should be taken and clean underclothing 
put on. If some irritation of the skin remains, a mild ointment, such as zinc 
oxide ointment or vaseline, may be used for a few days. If any of the burrows 
containing the Acarus scahiei escape the first unction course, another similar 
course must be carried out. 

If something other than ointment is desired, there are ''sulphur foam'^ 
applications on the market (Wyeth) put up with three cloth applicators to 
the box. I 

Leucoplakic Vulvitis I 

Lcucoplakic vulvitis is an affection c)f the external genitals characterized 
by whitening and atrophy and shrinking of the skin, with obliteration of the 
normal folds and a change in llie consistency of the epidermis l)y which it 
becomes inelastic and parchmentlike and cracks easily. 



Fit?. 354. — Lcucoplakic vulvitis: hyperplastic stage. Note from above downward: flist, the 
greatly thickened layer of keratin cells (hyperkeratosis) ; second, the increased number of 
eleidfn cells, forming an almost black band ; third, the granular zone sending long papillary 
processes of epltliellum into the connective tissue (acanthosis) ; fourth, the connective tissue 
showing marked round cell infiltration, most marked directly beneath the epithelium. (Taussig — 
Am. J. Ohst. and Oynec.) 

Under "atrophic diseases" of the vulva are classed leucoderma (vitiligo, 
pigment atrophy, "white spots") and leucoplakic vulvitis (atrophic sclerosis, 
chronic atrophic vulvitis, kraurosis). Kraurosis is a term applied by Breisky 
to a condition of marked contraction about the vulvar entrance. The word is 
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derived from the Greek and means ^‘shriveling up,** and describes this feature 
of the lesion very well. This feature, however, may be due to different patho- 
logical conditions. It is only a symptom, and hence is not a satisfactory term 
for a distinct disease. Leucoplakic vulvitis and other conditions presenting 
atrophy and contraction at some stage are still designated “kraurosis** in the 



Fig. 355. 



Fig. 356. 

P1k8 355 and 356 — Ueucoplakic vulvitis. A stage midway between tlie hyperplastic and 
atronhlc condition. Fig. 365, Low power field, showing a zone of pigmented hyperkeratosis, 
eleldin layer still marked, epithelial layer sending short processes downward, and begin^g 
development of collagenous areas in the connective tissue directly beneath the epithelium, Rg. 
356 High power of area outlined in Fig. S55, showing collagen formation In the connective tis- 
sue! (Taussig — Am, J, Obat, and Oynec.) 
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Pig. 357. — Leucoplakic vulvitia, showing a stago farther advanced than tliat In FJg. 354 Middle 
stage. Marked collagen formation in the connective tissue. Gyn. J..nh. 



Flff. 368. — High power of Fig. 357, showing, from above downward, the layer of hyper- 
keratosis, the black band caused by the increased number of eleidln cells, the short papillary 
projections of epithelium, and Anally the collagenous connective Ikssue. Oyn. Lab. 
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literature of European countries but, as Taussig points out, the use of this old 
ambiguous blanket term serves only to confuse the picture, and should be 
dropped. 

As to etiology, leueoplukic vulvitis has in different cases been preceded 
by eczema and other chronic inflammatory diseases of the vulva, by pruritus 
vulvae with resulting scratching and traumatism, by removal of the uterine 
appendages and by chronic vaginal discharge. It has been attributed to each 
of these conditions, but apparently none of them constitutes the essential factor 
in its development. 

Age seems to be a definite factor in the etiology, for it occurs almost ex- 
clusively in women near or past the menopause. This would seem to indicate 
that it is connected with the senile atrophic changes and absence of ovarian 
hormones, but that does not explain why it occurs only occasionally. As cuta- 
neous atrophy is such a marked feature, it has been surmised that it is due to an 
atrophic affection of the nerves of the parts. Marked changes in the nerves 
have been demomstraled, but whether such changes are primary or secondary 
is uncertain. 

Pathology. — Taussig’s inve.sti gal ions and accurate recording and analysis 
of extensive clinical experience with the disease have established leucoplakic 
vulvitis as one of the important diseases of the external genitals. It causes 
marked distress at various stages of its progress, effective treatment usually 
recpiires an extemsive and i)articular plastic operation, and if allowed to persist 
it is very likely 1o eventuate in cancer. 

The lesion is generally bilateral, being unilateral or asymmetric in only 
about one-third of the cases. When bilateral, it is usually symmetric and is 
present as a butterfly area of parchmentlike skin. In the early stages the skin 
is red, swollen, dry, and excoriated. In the second stage there is thickening 
of the .skin and a flattening of the labial folds. There are white semiopaque 
I)atches on the skin. In the third stage the skin is parehmentlike, cracked, 
and a bluish white color. In the fourth and final stage there is a smooth white 
shiny skin, and a complete obliteration of all folds. 

As to microscopic features, in the early stage there is a marked edema, 
round cell invasion, and increased vascularity. In the epithelial layer there 
is a marked prolongation of the papillae. Deposits of eleidin or keratohyalin 
are seen in the upper layers of the epithelium. The keratin layer is a little 
thicker than normal. One of the characteristic changes noted in this condition 
is the absence of the normal elastic fibers in the spaces between the papillae. 
This shows as a very light staining area. 

In the later stage the epithelial layer becomes thinned out and the papillae 
are flattened. The keratin layer becomes markedly thickened and occupies 
from one-half to two-thirds of the epithelial layer. The basement layer of cells 
is not distinct as it is in the early stage but presents a frayed-out appearance. 
The tissue beneath the epithelium loses its cellular character. The elastic fibers 
arc entirely absent in the affected area. In the cellular area there is a large 
amount of glairy, collagenous tissue containing some mast cells, plasma cells, 
and occasionally clumps of round cells. The microscopic characteristics are 
shown in Figs. 354 to 359, with normal skin in Fig. 360 for comparison. 
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Fig. 359. Kig 360. 

Fig. 359. — Lcmcoplakic vulvitis, advanced, .showing the rnaiked atrophic change in llie 
epithelium and underlying lis-suea. Weigert-van Gieson stain showing the absence of elastic 
ilbers. Gyn. Lab 

Fig. 360. — Normal vulvar tis.sue showing normal epithelial layers and subepithellal tissue 
Weigert-van Gieson .stain showing normal quantity of elastic fibers, which stand out black with 
thi.s stain. Gyn. Lab. 



Jig- 361.— -Squamous-cell carcinoma of the vulva on a leucoplakic basis. At the right 
edge of the section is seen the leucoplakic epithelium. This ends abruptly at the edge of the 
carcinoma which is seen in the right central portion of the picture. Gyn. Lab. 
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As to malignancy, over half of the extensive series of vulvar cancer cases 
reported by Taussig had leucoplakic vulvitis as an etiologic factor. An ex- 
ample is shown in Fig. 361, and the matter is considered further later under 
vulvar cancer. 

Symptoms and Diagnosis. — In the beginning there may be a low-grade 
inflammation appearing in spots just outside the vaginal opening on the labia. 
As the disease progresses ihe older portions lose their color and elasticity, and 
become white and dry and crack easily and tend to shrink (Figs. 362, 363). 
The atrophic contraction may progress to a marked narrowing of the vaginal 
opening, as shown in Fig. 364. The glandular stnictures (sweat glands, sebaceous 
glands, and hair follicles) arc slowly obliterated by pressure atrophy, leav- 
ing simply atrophic decolorized inelastic tissue covered with a thin layer of 
epithelium. 



Fig. 362. Fig. 363. Pig. 364. 


Fig 362. — Leucoplakic vulvitis with kraurosis (early stage). The prepuce and perineum 
show leucoplakia. (Taus.slg— Am. J, Obat. and Gymc.) 

Fig 363. Carcinoma of the prepuce of the clitoris, an everting cauliflower nodule de- 

veloping from the parchment-like leucoplakic vulvitis involving both labia, prepuce, and peri- 
neum. (Taussig— A J. Obat. and Gynec.) 

Fjg, 304 , i.,eucoplaklc vulvitis with marked shrinkage. (Hirst — Diseases of Women, 

W. B. Saunders Company.) 


The tissue changes mentioned are usually accompanied with burning and 
itching and tenderness. Owing to the sensitive spots and narrowing of the 
vaginal orifice, coitus may be painful or impossible. As the tissues are brittle, 
care must be exercised in the examination to avoid causing additional fissures 
to add to the patient’s discomfort. Leucoplakic vulvitis is one of the causes 
of severe and persistent pruritus vulvac, though not all of the patients are so 
disturbed. 
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The differential diagnosis presents little difficulty, as the appearance and 
palpable signs are characteristic. In ordinary leucoderma of this region, the 
affected skin is normal except for the absence of color, there are no trouble- 
some symptoms, and there may be leueodermic spots elsewhere on the body. 

Treatment, — Temporary relief may be afforded by the apiilicatioiis men- 
tioned under Vulvitis and under l^ruriliis Vulvae. The probability that the 
atrophic changes are partly due to diminution in ovarian function would in- 
dicate a thorough trial of ovarian hormones to aid in checking the progressive 
process. X-ray treatment, carefully administered, may give considerable tem- 
porary relief, but its use carries danger in two directions. First, the temporary 
relief afforded may postpone effective treatment until cancer develops. Sec- 
ond, x-ray treatments in this situation may start an x-ray dermatitis which is 
more troublesome than the original affection. J 

When the involvement is extensive or troublesome, excision of the affected 
tissue is indicated — not only to relieve the patient's suffering but also to fore\ 
stall the development of carcinoma. The chronic irritation and cellular changes\ 
of leucoplakic vulvitis constitute an important factor in the origin of malig- \ 
nant disease in this situation. As leucoplakic vulvitis is a progressive disease, 
the excision should include those structures likely to be later involved, which 
are the labia majora, labia minora, clitoris, and most of the perineal siirtace. 
This requires particular work in avoiding troublesome scar contraction about 
the urinary meatus and vaginal opening and in covering the raw surfaces, with- 
out too much tension. It should be undertaken only by one oxperieneefl in sur- 
gical work in this region. It is taken up in detail in our Opei*ative rf\ ne<‘ology. 

OTHER TYPES OF VAGINITIS 

In addition to vaginal inflammation din; to gonorrhea there are other types 
to be considered, namely, simple vaginitis, diphtheritic vaginitis, emphysematous 
vaginitis, trichomonas vaginitis, monilia vaginitis, and atroj)hic vaginitis. 

Simple Vaginitis 

Simple vaginitis is inflammation of the vagina due to irritation or to the 
ordinary pus germs. 

Etiology. — The normal vaginal secretion is destructive to the ordinary 
pus germs and tends to protect the vaginal w\ill, as well as the cervix uteri, 
from infection. Anything that lowers the nutrition of the yagiiial wall inter- 
feres also with the protective action of the vaginal contents and hence jme- 
disposes to inflammation. Debilitating diseases of every kind have that effect 
to some extent as have also the exanthemas. An irritating uterine discharge 
or bacteria introduced from without may cause vagina] inflammation. A pes- 
sary worn too long without care may cause local inflammation or even ulcera- 
tion. In children, foreign bodies sometimes keep up inflammation over a long 
period before discovery. Fig. 365 shows the method of investigating for a 
foreign body in any case of persistent vaginitis in a child. 

The symptoms are discharge and discomfort. There is serous and cellular 
exudate in the vaginal wall, and the superficial layers of epithelium are thrown 
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off and form part of the discharge. The diagnosis of simple vaginitis depends 
on excluding the various special forms of vaginitis, such as gonorrheal, tri- 
chomonas, monilia, and atrophic (senile, adhesive). 

The treatment consists in removing the cause (see etiology) and giving a 
mild douche, such as a teaspoonful of lactic acid to two quarts of warm water. 
In children and in patients past the menopause, estrogenic suppositories assist 
in restoring the protective epithelial covering and in throwing off the infection. 



Fik- 305.“ SolHMiiiUic illusli nlint: diasno.stic iiK^tluxl and methods of removal, 

willi Utth* Hiller of left hand In tin* rectum. The rectal flnj^er greatly facilitates location of the 
foiidgn body ;ind api>cai.s definitely to distract the cluld’s attention from the vaginal manipula- 
tion. Small foi(’ii)s may be usi'd iVu- extraction in the same waj^ (Schaulller — Calif, and West- 
cm Medivine ) 


Diphtheritic Vaginitis 

Diphtheritic vjiginitis may be found in a child suffering with throat diph- 
theria or it may be even a primary lesion. It may occur also in an adult in 
the home with a diphtheritic child. Many years ago when diphtheria was fre- 
quent, in examining a jiatient brought into the hospital with puerperal fever, 
some small patches of membrane were noticed in the vagina. It was a question 
whether they were streptococcic or diphtheritic. Microscopic examination 
showed the latter, and the disease responded promptly to antitoxin. 

In diphtheritic vaginitis in a child, atresia of the vagina may follow. We 
had one such c.ase, in which there was almost complete occlusion of the vagina 
by a circular scar in the upper third. Careful dissection under the guidance 
of rectal palpation, followed by treatment with estrogenic suppositories, gave 
a good result. 

Emphysematous Vaginitis 

In emphysematous vaginitis, small collections of gas appear under the 
epithelium or in the meshes of the connective tissues. It is a rare form of 
vaginal inflammation and occurs almost exclusively in pregnant women. Its 
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seat is the upper part of the vagina and the vaginal portion of the cervix. 
The little air vesicles vary from the size of a pinliead to several times as large. 
They are frequently surrounded by an area of hyperemia, but the inflammatory 
reaction is slight. When punctured the air escapes and the vesicle collapses. 
There is rarely any secretion from them. The gas contained in them is, in part 
at least, trimethylamine. The vesicles show little tendency to re-form after 
puncture. The affection is due to a mild gas-producing bacillus. Apparently, 
however, it bears no relation to infection with the gas-forming bacillus known 
as the Bacillus aerogenes capsulafus, for this deadly germ gives rise to a severe 
and rapidly spreading phlegmonous inflammation. 

As to the treatment of emphysematous vaginitis, nothing more is usually 
required than puncturing the air vesicles and washing the viciidty with an 
antiseptic solution. If there is an irritating discharge, mild antiseptic douches 
may be given. If the patient is pregnant, great care must be exercised not lo 
cause much irritation, as an abortion might result. \ 

Ingraham and Hall presented an instructive study of emphysematouV 
vaginitis, with sections of vaginal wall showing the gas vesicles. 

Trichomonas Vaginitis 

There is a very troublesome form of vaginitis associated with the presence 
of the Trichomoyias vaginalis. This protozoan, wdiich is ordinarily considered 
nonpathogenic, is frequently found in the vagina. It is found in a considerable 
proportion of all free vaginal discharges, but of course in less proportion when 
all gynecologic patients are checked. Schroeder and Jjoeser investigated the 
bacteriology of the vagina in over two thousand gynecologic patients, and 
found the Trichomonas vaginalis in only about 6 per cent. They felt, with 
previous observers, that the organism came from the intestinal tract. IIoav- 
ever, Blaud and Rakoff, in a study of two hundred women, concluded that 
vaginal trichomoiiads did not originate in the intestinal tract, though other 
tyx)es of trichomonads are found in the intestinal tract. Kessel and (laffoi'd 
were unable to infect the vagina of women or of monkeys with Trichomonas 
intcstinalis. 

The vaginal typo of trichomonads has been found in cervical secretions, in urine oi 
both women and men, and in prostatic secretion and semen. Hees reported a.sceiiding 
TricMomoiias vaginalis infection, and was able to culture it from endometrium, tul)al con- 
tents, ovarian cysts, x)eritoneum, and blood stream of patients, and from viscera of a fetus 
and from semen. Schroeder and Looser stated that in most cases of" colpitis presenting a 
large number of trichomonads there is present also the Micrococcus gazogenes alcalesceivi 
which is responsible for the foamy character of the discharge. They concluded that the 
Trichomonas vaginalis is not essentially pathogenic and that its presence in largo numbers 
in certain cases of vaginitis is simply incidental to the abnormal flora that favors its 
growth, hence they felt that the terra ‘^trichomonas vaginitis^' was hardly justified. Most 
writers, however, favor retaining the term as expressive of an important clinical type of 
vaginitis characterized by the presence of large numbers of the Trichomonas vaginalis and 
subsiding when this organism is eliminated. 

Pattyson, in a carefully controlled laboratory and clinical study of 250 cases of tri- 
chomonas vaginitis, states that ‘^the trichomonads are not dependent upon any coexisting 
organism to produce the symptoms seen in this condition*' and that "enough conclusive 
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evidence has been presented by many investigators to prove beyond a doubt tlie patho- 
genicity of the Trichomonas vaginalis.** lialor, Triissell and Plass confirmed this, using 
pure cultures of the vaginal trlchomonads. 

Hibbert and Falls were able to produce clinical symptoms similar to those 
seen in trichomonas vaginitis by inoculating four women with a culture of 
Streptococcus subacidus. 

These ■women developed immune reactions and were cured by a filtrate of a culture 
of this streptococcus, administered subcutaneously and per vaginam. The colored plate in 
tlieir article shows an evident iutiammatory reaction in the vaginal mucous membrane, but 
none of the punctate hemorrhagic areas characteristic of trichomonas vaginitis. As men- 
tioned later under Streptococcus Acidus Vaginitis, tliis strei)tococcus is apparently the 
important factor in some cases of vaginitis just as the Trichomonas vaginalis is the impor- 
tant factor in other cases, and it is possible that still other organisms will prove to be the 
etiological factor in otlier cases as the large group of severe and persistent vaginal inflam- 
inations are studied and different types identified. 



Fig. 366. — Composite field In a case of trichomonas vaBinitis. Three of the organisms 
stand out well in the center of the field. They are three or four times the size of the adjacent 
pus ccdls. The fiagelluiii moves rapidly sweeping particles into the ostium of the organism and 
al the same time causing the organibiii to move forward, flagelluin-end first. The two upper 
trichoiiionads were in the same field, while the lower one was In the next field. The lower one 
and the middle one varied much in shape while under observation. When moving rapidly, the 
flagellum Is not seen — only the resulting movement of the trichomonad or adjacent cells, as 
mentioned in the text. 

Human vaginal trlchomonads. (Wagner and Hess — Zentralbl. f. Bakt, 1937.) 


Symptoms and Diagnosis. — The patient complains of a constant free vag- 
inal discharge, which is usually very irritating. The discharge persists despite 
ordinary douching and often despite a prolonged course of local treatments, 
and consequently the patient may be much discouraged as to prospect of cure. 
Examjpation shows a yellow discharge, suggestive of gonorrhea but without 
the distinct localization in the urethra or vulvovaginal glands or cervix. Spec- 
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ulum examination shows vaginitis, and if acute, usually small hemorrhagic 
spots may be seen as in the colored illustration. Pig. 338. The vaginal vault 
contains yellow discharge, which sometimes has some bubbles, giving a foamy 
character. Microscopic examination of smear eliminates gonorrhea. 

The clinical characteristics mentioned and the elimination of the gono- 
coccus indicate the probability of trichomonas vaginitis. The diagnosis is made 
by demonstrating the trichomonads (Pig. 366). 

The presence of trichomonads in vaginal discharge may be easily and quickly ascer- 
tained by microscopic examination of a warm spread. A drop of warm water is placed on 
a slide, a bit of the discharge mixed with it, a cover-slip placed over, and the specimen 
examined before it becomes chilled. 



LIFE CYCLE OF VAGINAL EPITHELIUM 


Fig^. 367. — Life cycle of v.Tginal epithelium. (Karnriky — Medical Record and Annals.) 

Examined with the light stopped down to show outlines, the field contains pus cells, 
vaginal cells, and debris. At a thin spot in the field an irregular movement of jius cells and 
debris may be noticed. This movement is produced by the waving action of the slender 
flagellum of a trichoinonad, and further examination will show the dim outline of the 
protozoon, as indicated in Fig. 366, A. The outline may be traced -by focusing slowly up 
and down the cell. 

In some cases the trichomonads may be active and move about the field, while in other 
cases they are motionless except for the flagellum. Eocause of its thinness and move- 
ment the flagellum is not seen, its presence being indicated only by the movement of adjacent 
debris. When the patient has been taking douches the trichomonads may be inactive, 
their presence being indicated only by suspicious forms. If such a specimen be left on the 
microscope stage with the light on for several minutes, the warmth may revive the tri- 
chomonads so that identifying movement of debris may be seen. 

Details of structure of the trichomonad may be demonstrated by staining. Of 
course dead trichomonads, stained or unstained, have the spherical shape of the resting or 
dead single-cell organism, as shown in Fig. 366, B. 
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The pH of the vaginal contents is shifted markedly toward alkalinity in vaginitis, 
and this in turn favors additional growth of the pathogenic organisms. With these con- 
ditions, the thickness of the i)rotecting epithelium is seriously diminished, ns shown by 
the lines for vaginitis and ulceration in Fig. 367. 

Another point in the pathology and diagnosis is that the Bodo urinaris (Fig. 308) is 
present at times in vaginal discharge, and may be mistahen for the Trichomonas vaginalis. 
In a doubtful case special staining will bring out the differences, as in Fig. 308, 

Treatment. Numerous articles have appeared dealing with the treatment 
and other phases of this interesting subject. Karnaky conducted extensive 
cultural investigations of the various trichomonads and other organisms asso- 
ciated with vaginal inflammation. Davis reported a helpful series of experi- 
ments determining the trichomonad-killing power of practically all the com- 
mon vaginal applications and douches. 



Fig. 368. Showing the dift’erenocH between Llie Trichomonas vapinalis and the Bodo imnaris. 

At 'Trichomo 9 Lns vaf/inalis. B, Bod€nirinaiis. (Karnaky — Vrol. and Cutan. Rev.) 

Important in connection with treatment are the extensive investigations 
made to determine the normal content of the vagina at different ages and the 
factors which keep it in normal condition. The fundamental work of Crnick- 
shank and Sharman on vaginal acidity and the many other helpful studies on 
various ramifications of the subject as indicated in the reference list, have 
brought out the following items of information : 

1. In the age of ovarian activity (puberty to climacteric) the normal vaginal contents 
have a decided acid reaction. This acid reaction is due to the activity of acid-forming 
bacilli (Ddderlein bacillus), and it is ordinarily maintained at such concentration that only 
acid-resistant bacteria can propagate. This forms a defense-mechanism against pus bacteria, 
which multiply in neutral or alkaline media, and is usually effective against ordinary moderate 
contaminations. The activity of the acid-forming bacilli depends on the glycogen content 
of the vaginal epithelial cells. This normal glycogen content of the vaginal cells is due to the 
estrogenic activity of the ovaries, and is absent in childhood and after the climacteric. Con- 
sequently, in those periods the acid-forming bacilli do not flourish, the contents become 
alkaline, and even slight contamination often results in prolonged vapnitis (persistent 
vaginitis of childhood, troublesome and recurrent atrophic or senile ' vaginitis). 
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2. When the vagina becomes inflamed the normal supply of glycogen in the cells is 
diminished, the acid-forming bacilli die off, the contents shift toward alkaline reaction, and 
pus bacteria multiply rapidly and dominate the picture. As the acid hydrogen-ion content 
diminishes, the pH rises, producing first diminished acidity and finally distinct alkalinity 
of the discharge. The chemical and bacteriological work has progressed sufficiently to permit 
correlation of the pll (tendency toward alkalinity) with the growth of various pathological 
organisms. In round numbers, pH 3 to 4 is normal for the vaginal contents, and at pH 
5 to 6 trichomonads and monilia flourish. This increases the tendency toward alkalinity 
and opens the way to pus bacteria (staphylococci, streptococci, ooJi) which grow espe- 
cially well at pH f) to 8. At pH 7 the discharge becomes neutral, and beyond that it is 
distinctly alkaline. In this connection, see Fig. 250. 

3. For the cure of vaginal inflammation (trichomonas or other type) restoration of 

growth of the normal acid-forming bacilli is necessary. With ordinary inflammation, the 
killing of the pus bacteria with antiseptic douches may be all that is needed to initiate a chain 
of events leading to recovery. But when the inflammation is complicated by trichomonas in- 
festation its eradication requires more aid to the acid-forming bacilli, such as acid-formitig 
material (glucose, glycogen, etc.) for them to work on. If this additional aid is given forya 
sufficient length of time, the damaged vaginal mucosa gradually recovers and its cells agam 
supply the required glycogen for maintaining the normal acid-bacillus ])rotection. \ 

4. The treatment of trichomonas vaginitis requires (1) acidifying of the vaginal conlent.^ 
to discourage the growth of pus bacteria and trichomonads and (2) supplying of iriHtorial 
for the acid-forming bacilli to utilize in their growth until the vaginal cells iecuj>erat,o 
a\ifficieiitly to furnish again the normal supply of glycogen. The first objective is attained by 
giving vinegar douches (three tablespoons of a good grade of white vinegar to tw^o (piarlH 
of warm water) or lactic acid douches, once or twice daily, depending on the severity of 
the discharge, and then less frequently as the discharge diminishes, A convenient presenp 
tion is as follows: 

B Lactic Acid. U. 8. P. 1 lb. 

Sig.: For local use only. One tenspoonful to two qiiarts 
of warm water. Use as directed. 

The second objective is attained by (he frequent introduction of suitable carbohydrate 
material (glucose, glycogen) into the vagina. Maiinfactiirers now supply such material in 
tablets, w^hich usually contain also some antiseptic to aid in diminishing pathologic bacteria. 
Reliable pharmaceutical firms have givtui much aid to the profession liy their prompt utiliza- 
tion of the scientific investigations above mentioned and the supplying of re(juire<.l ma- 
terials in convenient form for clinical use. Such tablets may be prescribed under the 
various trade names, for example, Floraquin tablets (Searle & Co.) or Devegan tablets 
(Winthrop Chemical Co.). 

As to general directions, the patient inserts one or tw'o tablets into the vaginal vault 
once or twdee daily, the number of tablets and frequency of introduction depending on the 
severity of the process and diminishing as it subsides. The manufjiicturer gives detailed 
directions for his product, and it is well to get full information concerning the one used. 
In acute cases, the ordinary soothing applications used in office treatment also help in relieving 
discomfort. When traveling or other circumstances make douches impracticable or undesirable, 
the tablets may be used alone — douches being omitted or used only when the discharge is 
irritating. 

5. The bloody menstrual flow lowers the acidity of the vagina and hence there is a 
tendency to recrudescence of trichomonas or other inflammation at that time. Consequently 
the acid treatment with douches and tablets should be continued during menstruation. If 
the douche taken once daily is just comfortably warm, it .should have no influence in increasing 
or diminishing the normal menstrual flow. This alkaline tendency during menstruation, with 
resulting increase in activity of any remaining trichomonads, is utilized in testing for cure. 
\Vhen it is thought a cure has been effected, have the patient stop all treatment at the onset 
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of menstruation and then come a few days after cessation of the flow for check-up as to 
clinical and microscopic evidence of trichomonads, having taken no douche in the meantime. 

6. Urethritis in the husband is occasionally caused by trichomonas vaginitis and the 
accompanying free growth of pus bacteria. This may lead to suspicion of gonorrhea and 
an embarrassing family situation. The diagnostic elimination of gonorrhea is complicated 
by the fact that the Micrococcus catarrhalis is also gram-negative and intracellular. In one 
such case, in which a diagnosis of gonorrhea had already been returned by a laboratory on 
the strength of gram-negative intracellular cocci without inquiry as to clinical findings, we 
were able clearly to exclude gonorrhea by correlation of clinical findings and additional 
laboratory work including cultures and complement-fixation tests covering both husband 
and wife. Nitschke presented an instructive article on trichomonas infestation in the male. 

Some prefer powders, and various kinds have been used. Karnaky in his 
earlier work employed a mixture of cornstarch, glucose, and boric acid, and 
later advised the addition of iodine to inhibit the growth of fungi in associa- 
tion with trichomonads. Adair and llesseltine use a mixture containing lactose 
95 per cent and citric acid 5 per cenl. Koblee finds beta lactose the itiost sat- 
isfactory. In office treatments, the vagina is cleansed (with a 50 per cent 
solution of green soap, if preferred and not too irritating and uncomfortable) 
and then the selected powder is blown into the vagina or packed in with a 
spatula. Directions are then given for continuing the treatment at homo. For 
home use the selected powder is jiut in large capsules (veterinary capsules, of 
which tliere are two of convenient size — No. 12 (70 grains) and No. 11 (120 
grains). The patient is instructed to take the lactic acid douche at night and 
then insert the carbohydrate capsule to the top of the vagina, and to repeat 
this daily. 

There are other successful methods of managing this troublesome form of 
vaginitis. Most of them are dependent for their effect upon prolozoacides, such 
as carbarsone, picric acid compounds, quinine derivatives, acetarsone, aldarsone, 
(‘Jnquarsen negatan, and vioforni. The picratc method reported by Buxton and 
Shelanski Avas successful in 97 j^er cent of their cases. 

There is a great difference in cases as to how they resi)ond to treatment, 
suggesting marked difference in the trichomonads or in the susceptibility of 
patients. Some yield quickly to a simple plan of treatment while others re- 
quire prolonged care and strict handling, with special medication. The erratic 
and apparently unreasonable way in which some cases persist means, of course, 
that there is some unknown factor in the problem or perhaps several of them. 
In these resistant cases the elimination of trichomonads seems to depend on 
careful study and individual management, to eliminate harboring sites in the 
genital canal, e.g., in cervix or Skene's glands or vulvovaginal glands or in the 
husband. There is also the question of individual susceptibility and the possi- 
bility of diminishing that by general treatment, including the internal adminis- 
tration of antiprotozoal remedies. In persistent cases the bladder and rectum 
must be eliminated as sources of infection. The treatment of bladder infection 
recommended by Visher is 15 c.o. of 1 per cent mercurochrome instillations. For 
rectal infection, Drabkin advises 2 gr. carbarsone rectal supposilories, preceded 
by cleansing enemas, twice daily for a week and then every other night for 
two weeks. 



290 


DISEASES OF EXTERNAL GENITALS AND VAGINA 


Streptococcus Subacidus Vaginitis 

Hibbert and Falls present an instructive study of the Streptococcus sub- 
acidu& as a cause of vaginitis, and perhaps a large factor in many cases of 
vaginitis associated with trichomonads. They employ a vaccine made from this 
germ in treatment. They were able to show this gram-positive coccus in pro- 
fuse growth in vaginal discharge before treatment, and the absence of pathogenic 
bacteria and the presence of the normal Doderlein bacilli after successful 
treatment. From their investigations they reach the following conclusions : 

1. The Streptococcus suhacidus found in patients presenting the clinical picture of 
Trichomonas vaginalis vaginitis is pathogenic, as shown by its fulfillment of Koch's laws. 

2. It j)roduces an immune reaction (agglutination) when injected intradermally. 

3. Local clinical improvement was more rapid and apparently more lasting when gen* 
eral antibody reaction was stimulated by the vaccine in addition to the local antibody stimu- 
lation by the filtrate. 

4. The pH of the vagina was found to be relatively high when there were large nxim- 
bers of Streptococci suhacidus present, and to be lower as tliey disappeared, irrespective pf 
the presence or absence of the trichomonads. 

5. The disapj)carauce of the clinical i)iclure and symptoms with the disappearance o'if 
the Streptococcus suhacidus, occurring in the presence of the trichomonads, suggests the forniei^ 
as the chief factor in the production of the lesions. 

6. Fiirtlicr efforts to eradicate tliis strei>tococcus fiom the genital tract, and to raise 
the general immunity to this organism, seem the logical way to attempt the control of 
this infestation. 

Other Animal Parasites 

There arc other parasites of the anicba type which oeeasionally cause trouhlo 
in the vagina. These arc the Amcha nrogenitalis, which invades the bladder, 
causing hematuria, and the Disioma heviatohiuin which also infests the urinary 
tract. The latter is found in a large percentage of l^gyf)tian women. It may 
propagate in the vulvar e]Vidermis and cause condylomas. It may cause elironie 
inflammation of the vaginal wall wdth infiltration, while on the cervix uteri the 
papillary outgrowths from it may resemble earcinorna. 

MONILIA VAGINITIS 

Moiiilia vaginitis is the term applied to inflammation of the vagina caused 
by various yeast fungi. It is known also as ''aphthous vaginitis^' and by other 
terms. The infection is carried to the genitals usually by the fingers of the 
patient, who has been handling some organic substance on. which the fungus 
was growing. A mother whose baby is suffering with thrush may infect her- 
self. It usually occurs in nursing wmmen or in pregnant women or in cases of 
prolapsus uteri. It is said to occur sometimes as the result of sexual inter- 
course with a diabetic husband. 

The pathologic changes are practically the same as in thrush in the mouth. 
There are white patches, representing the growing fungus, and accompanying 
inflammation of the adjacent tissues. The patient complains of burning, itch- 
ing or smarting, but there is not much discharge. In the examination through 
the speculum, the vaginal wall presents the ordinary evidences of inflammation 
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and in addition it is studded with small white patches about the size of a pin- 
head. In some cases small ulcers may form. A scraping from one of the white 
patches, examined with a microscope, will show the fungus mycelium stalks 
and buds (Fig. 350). To prepare the scraping for microscopic examination, 
put it on a slide, add a drop of a 10 per cent solution of potassium hydroxide, 
put on a cover glass and examine, dimming the light so as to visualize outlines. 
If scanty, however, the fungus may be missed in this hasty method. So it is ad- 
visable to make the regular staining of a specimen of the discharge, so that any 
monilia elements present will show clearly. The ordinary methylene blue stain 
used for gonococci and other bacteria will bring out monilia if present. The 
monilia elements are gram-positive and hence will show in specimens in which 
gonococci are decolorized. In doubtful cases of suspected monilia infection, 
culture on Sabouraud's media will settle the matter. 

Monilia should be suspected in any case of vaginitis without other evident 
cause, particularly if there is persislent or recurring burning and itching and 
still the pll shows normal vaginal acidity. This is one of the vaginal pathogenic 
organisms which grows well in an acid medium. It is a frequent accompaniment 
of diabetic vulvitis. It should be sus])ected also in eases where coitus causes 
burning and discomfort in husband and wife for a day or two without disturb- 
ance at other times. 

Plass, Hesseltine and Borts, in their instructive article, give the following 
conclusions from their extensive study: 

1. Monilia are frequently present in the vaginal secretions of patients suffering 
from vulgo vaginitis, and appear to be concerned directly witli the etiology of the clinical con- 
dition, altliough norimil individuals may harbor the fungi for long periods without showing 
vaginal irritation. 

2. Pregnancy and diabetes are definite predisposing factors, and menstruation may 
be, since sexually active women are more prone to the infection. Parous women are more 
often infected, hut children, virginal adults, and senile women may likewise show the 
organisms. In the majority of instances the mode of infection cannot be demonstrated. 
High acidity of the secretion favors the growth of monilia, but is not essential. 

3. The chief symptoms of the infection are itching, burning, and smarting of the 
lower vagina and vulva. Digital and speculum examinations, and coitus are painful. A pro- 
fuse leucorrhea rarely appears, and only occasionally is the secretion characteristic, when it 
contains small white flakes of Ihrush-like material. Varying degrees of vaginitis arc encoun 
tered, with, occasionally, the appearance of vaginal or cervical thrush. Complications are rare. 

4. Monilia vaginitis tends to undergo spontaneous relief, but occasionally becomes 
chronic and may produce recurrent irritation over a period of months or years. Delivery 
usually leads to complete relief in pregnant women, while menstruation generally has the 
same effect temporarily in the nonpregnant. 

5. Gentian violet, in one per cent aqueous solution, applied locally affords the best 
method of treatment. Alkaline douches may be of some value. 

6. Monilia vaginitis in pregnant women is a deflnite source of infection in sporadic 
outbreaks of oral thrush in the newborn. 

Treatment. — In monilia vaginitis, gentian violet applications arc made in 
the office treatment — 1 per cent aqueous solution for the mild cases and 5 per 
cent in 50 per cent alcohol for the resistant ones. 
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ATROPHIC VAOINITIS 

Atrophic vaginitis occurs almost exclusively in women past the menopause, 
hence the term “senile vaginitis,*’ by which it is at times designated. There 
is considerable destruction of the covering epithelium, and such denuded areas 
may unite by adhesions, hence the designation “adhesive vaginitis.” 

The predisposing cause is the thinning of the protective vaginal epithelium 
from the diminishing estrogenic hormonal influences. The variations in the 
thickness of this epithelium at different ages, along with the characteristics of 
the corresponding vaginal smears, are well shown in Figs. 369 and 370. As men- 
tioned later, vitamin K deficiency is a factor in some cases and vitamin A 
deficiency in others. 

The exciting cause is probably a slight uterine discharge, whicli macerates 
the vaginal epithelium and favors bacterial growtli. A certain amount lof 
atrophic vaginitis is very frequent and often produces no symptoms. In faAl, 
it is probable that a considerable proportion of women over sixty have somy 
of this disturbance, with slight adhesions here and thei’e. \ 

Over irregular patches the superficial layers of epithelium are thrown off 
(Fig. 371, A), forming erosions from which there is a scanty seci-etion. Tlie 
eroded areas are tender and usually bleed on manipulation. When such areas 
develop on opposed surfaces of the vaginal walls adhesions take place l)etween 
them. For a long time the adhesions are weak and the surfaces may be easily 
separated. If the process of adhesion is allowed to go on undisturbed, the ad- 
hesions become organized and firm (Figs. 371, B, 371, ( 7 ), and in the coui’se oi 
time may become so extensive and strong that the vagina is practically obliter- 
ated. Atrophic vaginitis is accomijanied by a slight “gluey” discharge, small in 
amount but irritating. 

The symptoms .are vaginal discharge, sometimes bloody, with some pain 
in the pelvis and vaginal burning and discomfort. There may be some burning 
or smarting on urination, from irritation of the vulva by the discharge. 

On digital examination, the vaginal walls may be adherent in places, 
especially at the upper portion of the vagina, and the separation of the walls 
causes some pain and bleeding. Examination of the vagina througli the 
speculum shows hemorrhagic areas of denudation and inflammation, prin- 
cipally in the upper part of the vagina. 

Diagnosis. — The evidence of subacute vaginitis with mai’ked tendency 1o 
adhesion of the walls in spots establishes the diagnosis of atrophic vaginitis. 
Vaginitis occurring after the menopause is usually of this form. Be careful 
to distinguish gonorrheal vaginitis which may complicate the atrophic form, as 
may also trichomonas and monilia vaginitis. Serious disease of the uterus 
causing discharge, particularly cancer, must be excluded. 

Treatment. — If the trouble is slight and causes no symptoms, it needs no 
treatment. The adhesions in themselves cause no trouble and consequently need 
no treatment, except when they become so extensive as to interfere with coitus. 





Fig. 3()9. -Estrogen effects on the vaginal mucosa at different ages. (Netter— Ciba Pharma- 
ceutical Products, Inc.) 
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I’ig. 370.— Estrogen deficiency effects on tha i 

cUmacteric. (Nett.r-Ciba Phaf^eeufel^ProdtS^u^^^^ ™*" “ “■• 
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When there is persistent irritation, giving rise to an irritating discharge 
or bleeding, or pain, then the following treatment is indicated : 

1. Put the patient in the best possible general health. 

2. Keep the vagina free from the irritating discharge by the use of a 
lactic acid douche, which favors the growth of the normal vaginal flora. At 




.1 . li. c. 

Fig. 371.— -Atrophic (senile) vaRinitla. A, Indicating scattered areas of adhesive vaginitis; 
B, adhesions resulting lator from adhesive vaginitis; C. appearance of adhesions through the 
speculum. 




Indeflnltelv with the subeplthellal 
aien in appearance. A dense infiltration 

lum. AH microphotop-aphfl (FKfS. 372-S74) were nmenlfled m tl^s for accurate compart 
of the squamous epithelium. (M. Edward Davis— Suri?.. Qynec. and ODst.) 


Fig. 372. — ^The atrophic squamous epithelium merges 
The basal layer of cells is Irregular and moth-eaten i 


tissue. The basal 
of Inflammato 
thellum, 
son 


office treatment, make application of soothing solution to relieve surface dis- 
comfort, such as 10 per cent argyrol. 

3. The special treatment advisable depends somewhat on the type of case, 
that is, whether ovarian hormone deficiency or vitamin E deficiency or vitamin 
A deficiency predominates. 
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Ovarian Hormone Deficiency Type. These patients often have general 
climacteric disturbances for which they are receiving endoci'ine treatment, and 
this may help the atrophic vaginitis. For local effect in building up a protec- 
tive epithelial covering, however, administration of some potent estrogenic 
preparation by vaginal suppositories also is advisable. 



4 1 weeks’ treatment. The squamous layer has been rebuilt to several 

^ ® thickness. The basal layer of cells Is arranged regularly and shows .signs of 

activity. The large clear celhs of the basalls contain an abundance of glycogen. (M. Edward 
Davis — Burg., Qynec. and Obst.) 


M. Edward Davis studied a scries of cases of atroidiic vaginitis treated 
with the estrogenic hormone. The results were very carefully chet^hed by ex- 
cision of specimens of the vaginal mucosa at various stages in the treatment, 
and the photomicrographs shown in h’igs. 372 to 374, are from his paper. The 
typical conditions found in atrophic vaginitis are shown in Fig. 372. This and 
the two succeeding photomicrographs are from the same patient, aged sixty- 
five years. The effect of four weeks of treatment is shown in Fig. 373. For 
accurate comparison, the magnification is the same. A later stage of the treat- 
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ment is shown in Fig. 374. This latter photomicrograph facilitates detailed 
study of the arrangement and individual characteristics of the new epithelial cells. 
Quoting from the article, the details of treatment were as follows: 


i’h« t according to the types of treatment. 

times^ amniotin (Squibb) subcutaneously three 

times weekly. In addition to this, a vaginal suppository containing 75 rat units of 



Fig. 374. — Unde?r continued treatment an increasing thickness of the squamous epithelium 
can be seen. The incllvidiiol cells have increased in size. A well-developed functionalls Is now 

ajiparent. Tho Interop! tholial zone of cornifleation likewise can he noted. (M. Edward Davlti 

Surg., Qynec. and Ohst.) 
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amniotin was used each night. The duration of the treatment averaged six weeks^ al- 
though in most instances the symptoms disappeared after the first ten days. A second 
group of patients received only subcutaneous injections of 100 rat units of amniotin. This 
was done to eliminate the elfect of the inert ingredients of the suppositories as an impor- 
tant factor in the therapy. The last group of women received only suppositories. These 
patients responded very poorly, so the subcutaneous administration of amniotin was added 
to the therapy. 

The small amount of estrogenic substance required for a complete restoration of 
the normal mucosa and the rapidity of action was a distinct surprise. The marked re- 
sponses of the atrophic epithelium to the dosage used made the present therapy easy and 
entirely feasible. 

The changes in the vaginal mucosa as a result of treatment with estrogenic sub- 
stance are indeed interesting. The inactive basal cells rapidly begin to proliferate, and 
abundant mitoses can be seen in them. The number of cells in Ihe basalis rapidly increases. 
They exhibit all the signs of active growth. Under continued stimulation the basalis develops 
a good functional layer and the typical zone of intraepithelial cornification can be seen. The 
cells soon contain an abundance of glycogen. The inflammatory foci beneath the squamims 
epithelium, usually seen in senile vaginitis, disappear. A marked increase in tho vas- 
cularity of tho submucosa likewise occurs. All of these striking changes can be followed 
accurately in the photomicrographs which arc all of the same magnifical ion, so that proper 
comparisons may be made. \ 

Tho patients show improvement within a few days after treatment, and in most 
instances their symptoms have all disapyjcarcd in about ten days. A general feeling of well 
being is usually present and some of the elderly women insist that they feel better than they 
have for years. Grossly, the changes are quite apparent. Tlie mucosa becomes somewhat 
velvety, more elastic, and more distensible. All signs of inflammation and irritation disappear. 
Petechial hemorrhages, siiperflcinl ulcerations, and filmy adhesions likewise disappear and 

Those changes, however, ure not permanent. Several weeks after the cessation of 
treatment the mucosa rapidly returns to its previous atrophic condition. Within four to six 
weeks tho usual mucosa is again present. However, the patient ^s symptoms do not return 
unless she has not received enough treatments and some inflammation still remains. If she 
has been treated for a sufliciently long time so that the mucosa has healed completely and 
all Bubopithelial inflammation has disappeared, then the symptoms do not return until the 
factors which produce senile vaginitis again are present. If trauma and infection are agnin 
introduced, senile vaginitis will undoubtedly recur. In our series it was found that the 
patients should be treated for a period of four to six weeks. Tho patients with marked 
changes should bo treated for six to eight weeks. In all of our cases the results were good, 
the symptoms all disappeared and remained cleared up for at least six months, during which 
time the patients were carefully followed. This sequence of events demonstrates conclu- 
sively that the physiologic changes in the vaginal mucosa in themselves do not produce 
symptoms. If trauma and infection are introduced, senile vaginitis develops. 

In some of our cases the patients were treated for trichomonas vaginitis for a con- 
siderable length of time. These were the most stubborn and difficult cases because they did 
not respond to the usual therapy for this condition. A few of these cases were treated with 
estrogenic substance and, to our surprise, they cleared up rather promptly. 

The results of estrogenic therapy in atrophic vaginitis may be followed 
and checked by vaginal smears, as explained under Ovarian Hormone Therapy 
in Chapter III. If the estrogenic hormones are not available or the expense 
prohibits their use, the carbohydrate treatment outlined under trichomonas 
vaginitis may be used; the results, however, are not as prompt nor as certain. 

Vitamin E Deficiency or Excess Estrogen Type. — Notes concerning this 
type and the vitamin A deficiency type are quoted from Eobert J. Crossen*s 
contribution to the three-volume work Modern Medical Therapy in Oen^ral Prac- 
tice, by Barr (Williams & Wilkins Company), 
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Shute deBcribed a type of senile or atrophic vaginitis which he attributed to an 
excess of estrogenic substances in the circulating blood. That estrogenic activity should 
still be apparent after the menopause at first seems paradoxical. Salmon and Frank, how- 
ever, using the vaginal smear method, found 60 per cent of a group which included twenty- 
four surgical castrates, ten women during natural menopause, and eleven wlio had had a 
sterilization dose of deep roentgen ray, still positive for estrogen. Shute studied the estrin 
level in women who suffered from vaginitis following the menopause and found that, in those 
who were not relieved or were made worse by administration of estrogenic substances, there 
was either a constant excess of estrogen in the blood or a true estrus cycle. Since this type 
of vaginitis gives the same symptoms and findings as the other two types it can only be differ- 
entiated from them by hormone studios and the failure to improve on the estrogenic therapy. 

The problem in these cases was to find something which would counteract the excess 
estrogen in the blood. Shute had j>reviously shown that vitamin E was effective in pre- 
venting threatened abortion because of its neutralizing action on the estrogenic anti- 
proteolytic substance found in the blood serum of such cases. In these cases it was found 
that there was a wide variation in the amount of vitamin E needed to neutralize the estro- 
genic factor; this was later found to be true in the cashes of atrophic vaginitis. The 
majority of the cases in Shute ’a series were controlled on the following regime. During 
the first twenty-four hours three doses of 15 c.c. of cold j)rcssed wheat germ oil were given 
to insure the neutralization of excess of the estrogenic substance in the circulating blood, and 
this was followed by 4 c.c. a day as a maintenance dose until the vaginitis was improved. In 
one of his cases 45 c.c. was needed daily for five days to effect a cure, Shute states that he 
has given many patients 20 c.c. daily for several months without ill effects, and one of his 
patients took an ounce daily for tw^o months. Shute found that wheat germ oil, in bulk 
or in capsules, retains reliable potency for about eight weeks; this time is shortened unless 
the oil is kept cool. It is imijortant, therefore, in using oil to make certain that it is fresh 
when purcluised and is kept cool until used. 

A concentrate of the unsaponi liable matter from wheal germ oil in a vegetable oil is on 
the market under the trade name of Germol E (Ayerst-McKeiiiia). The glycerides, which 
becau.se of tlieir tendency to become oxidized probably account for the instability of the 
oil, are removed and the concentrate represents about ton times the concentration of the 
oil from which it is made. Tests made by thi.s company showed that the capsules retained 
their full potency for at least a year. 

An idiosyncrasy to wheat germ oil was noted by Shute in six patients and was char- 
acterized by a rash, urticaria, gastro-iutestinal symptoms, or a sensation of heat. Patients 
who are known to bo sensitive to wheat should be carefully controlled if it becomes neces- 
sary to give them Vitamin E therapy. 

Vitamin A Deficiency Type. — This type whicli was described by Simpson 
and Mason has symptoms and signs similar to the tyi)es of vaginitis described 
above. These workers in a study of fifty patients suffering from atrophic vagi- 
nitis found that their diets were low in vitamin A. Also in some of the patients 
the absorption of vitamin A was impaired because of chronic digestive disturb- 
ances or the habitual use of mineral oil. 

The patients in this series wore given cod liver oil 16 c.c. three times daily for a 
week and then 4 c.c. daily until cured. Three-fourths of the patients followed were symp- 
tom-free by the end of the second month of treatment and in only one instance did the 
symptoms continue as long as four months after therapy was begun. Vaginal studies made 
on some of the patients showed that as the symptoms improved, there Has a rapid repair of 
the vaginal epithelium. 


ULCERATIVE DISEASES 
of Vulva and Vagina 

The ulcerative diseases include simple ulcer, chancroid, syphilis, tuberculo- 
sis, granuloma inguinale, lymphogranuloma inguinale, and rarer ulcerations. 
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Simple Ulcer 

of Vulva and Vaf»;ina 

A simple ulcer is an area of ulceration due lo simple irritation or inflam- 
mation. A pessary or other foreign body may cause simple ulceration, if long in 
place without care, as may also infection at any point with ordinary pus germs. 

The diagnosis of ulceration presents no difficulty, as it is established by 
finding an area devoid of epithelial covering presenting a granulating surface. 
An eroded area on the vulva or in the vagina, which is sensitive and bleeds 
easily, may be mistaken for an ulcer, but close inspection will show that the sur- 
face is still covered with a thin layer of epithelium. The diagnosis of simple 
ulcer is made by excluding the special lyiios of ulceration, the characteristics of 
which will be found under each special disease. 

As to treatment, removal of the cause and the use of a simple cleansing Ivash 
or douche will lake care of a simple ulcer. Somelimos the cause is general 
instead of local. Endocrine or vitamin deficiency may he a factor. ]vrcis\r(‘,- 
ported a persistent nicer in a six1y-fo»ir-year-old paticuit with bloody vagipal 
discharge from it. A specimen showed lliat it was not malignant nor from any 
of the granulomas. He treated it for six months, including cauU*rizat ion, with- 
out healing. He then gave estrin treatment by injection and by mouth. Hlocding 
ceased and the ulcer disappeared. Two years have (‘.lapsed itli no retnrii of the 
ulcer. Estrin was evidently needed for c])ithclization ov(.‘r the denuded area. 
Reifferscheid calls attention to the increased rapi<li1y of healing socn?'ed by 
estrogenic therapy in the elironie ulcers in the vagina in aged patients, usually 
associated with prolapse. Those formerly requiring t.r(‘,atmen1 for ten to fifteen 
weeks now heal, under* local estrogemic treatment., in two to three weeks, and 
he reported thirty oases under inta'amuseular injections of estradiol benzoate in 
which healing occurred in an a\'eragc of eight days. The injections ware given 
at four- to five-day intervals. No local ai>i)lications were used, but tampons were 
emplo 3 "ed to correct uterine prolapse. 

We recall a case without prolapse in which a i)ersistent ulccu- at the vaginal 
vault causing bloody discharge in an aged patient, was cleared by treatrmmt 
with estrogenic vaginal suyjpositories. In such an ulcer carcinoma must of 
course be definitely excluded, and then if it does not clear promptly under 
local and oral estrogenic therapy it would he well to employ intramuseiilar ad- 
ministration of a potent preparation. Following radiation treatment for cancer, 
the estrogenic-deficiency type of ulcer may appear and require estrogenic treat- 
ment. It is possible that epithclization of chronic ulcers in other locations in the 
estrogen-deficient patient may be aided by estrogenic therapy. 

Chancroid 

of Vulva and Vagin a 

Chancroid (Fig. 375) is an infectious ulcer, entirely local in its effects and 
due to inoculation with secretion from another chancroid. It, is known also as 
‘‘soft chancre” and as “soft sore.’’ It constitutes one of the three so-called 
“venereal diseases” (gonorrhea, chancroid, syphilis). 
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It is due to a specific infectious agent which causes chancroid and nothing 
else. It is invariably due to contact with virus from another chancroid, and 
sexual intercourse is nearly always responsible for this contact. 

The infectious principle of chancroid is much more exclusively conveyed 
by sexual intercourse than is syphilis. Conversely, chancroidal virus is much 
less liable than syphilitic virus to be conveyed in an active state simply by 
contaminated articles. However, such method of conveyance is probably pos- 
sible and must be guarded against. The chancroidal virus does not penetrate 
healthy epithelium but makes its entrance through a crack or abrasion. 

The infectious agent is a short bacillus, discovered by Ducrey and hence 
designated as the Ducrey bacillus. It occurs in the discharge, but may be 
somewhat difficult to identify because of contaminating material. 

In the case of enlarged glands, the serum secured by puncture with a 
large hollow needle will usually show the bacillus. 

Within twenty-four to forty-eight hours after infection, there appears 
a small i)ustu]e on an inflammatory base. This point of infection may be 
situated at any part of the external genitals or in the vagina. This beginning 
lesion may not be noticed by the patient, so that according to her statement 
the lesion may not have appeared for several days or a week after coitus. In 
a short time the epithelial covering over the infected spot is lost and a small 
ulcer is thus formed. This ulcei' has sharp, punched-out margins, a rough and 
sometimes necrotic base, is surrounded by a I'ed inflammatory zone, and is 
a(^coiiipanied by more or loss intlammalory edema. In cases of long standing 
or of much iuflammation, there may be ('onsidorablo round-cell infiltration and 
induration around the ulcer and under it, but there is rarely, if ever, the marked 
parchnicntlike or cartilage-like in<luration that develops under the primary 
lesion of syphilis. 

Diagnosis,— The diagnosis of chancroid is based on the following points: 
(a) development within a few days or a week after suspicious coitus; (b) loca- 
tion and mode of development and appearance of the lesion; (c) two or more 
lesions, indicating autoinoculation (Fig. 375) ; (d) absence of parchmentlike or 
cartilage-like induration under the ulcer; (e) presence of painful bubo, tend- 
ing to suppuration; (f) in a doubtful case, bacteriologic examination is made to 
establish the presence of the Ducrey bacillus. 

Treatment. — For chancroidal ulcer, cleansing and soothing treatment have 
supplanted the severe cauterizing applications formerly employed, which stirred 
up too much reaction. Washing with hot water and hot applications are em- 
ployed, and if the ulceration is extensive, hot sitz baths. Between the hot appli- 
cations, the ulcer may be kepi covered with a weak solution of iron and potassium 
tartrate, which seems to help very much in some cases. 

X-ray treatment has been used with much benefit in various acute inflam- 
mations, and a trial of it is advisable in this severe type if not yielding to 
other measures. 

When the ulcer begins to spread rapidly, more severe cauterizing treat- 
ment may be advisable. Jacobsen reports strikingly good results with for- 
malin treatment, which he describes as follows: 

•After the parts involved have been anesthetized and the lesion has been thoroughly 
cleansed of all secretion and d6bris, undiluted solution of formaldehyde (U.S.P. 37 per cent), 
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commercially known as formalin, should be applied to every portion of the lesion. The swab- 
bing and application should continue for three to live minutes. Then the excess of formalin 
and secretion should be wiped off and a sterile unctuous dressing applied. For subsequent 
dressings we have used an ointment containing 1 or 2 per cent of camphor. 

Formalin thus thoroughly applied acts as a specific. In the majority of instances, one 
application will suffice. For extensive ulcerations a second or third application may be neces- 
sary. Immediately after the first treatment, the pain and distress, previously experienced, are 
entirely relieved and the patient is comfortable. As one patient expressed it, ^^the ulcer quit 
eating.'^ Formalin has a strong })acterieidal action. When applied early, it prevents sup- 
purative inguinal adonopath}’, probably due to the fact that formalin is absorbed by the 
lymphatics. On the other hand, formalin does very little damage to the normal tissue. 
The lesion so treated soon becomes covered with a crust under which healing rapidly 
takes place. 

For chaiicroidfil adenitis, rest and sedatives arc advisable, with cold or hot 
applications, whicliever g^ive most comfort. The electric baker is a convenient Ap- 
paratus for api^lyin^? dry heat. In this severe type of adenitis, a trial of x-rhy 
treatment is advisable, along the lines of such treatment of acute inflcamniatidn 
generally. \ 

As to special general treatment, a Ducrey vaccine is now available foir 
diagnosis and for treatment. Also, the sulfonamides may be belj)fiil. 



Fig. 376. Fig. 376. 


Fig. 375. — Chancroidal ulcers of the vulva. (Bov6e — Practice of Qynecolopy.) 
Fig. 376. — Secondniy syphilitic lesions. (Bav6e — Practice of Oynecology.) 


Syphilis 

of Vulva and Vagina 

Syphilis is a general infectious disease, characterized by an initial sore 
(the point of entrance of the infecting germ) and by general secondary mani- 
festations after several weeks and by tertiary lesions, localized in various 
parts of the body, usually only after several years. 
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The infectious agent is the Spirocheta pallida, a very small microbe whicli 
is found in all lesions (primary, secondary, and only rarely in tertiary). The 
demonstration of this germ, by proper staining methods or by examination in 
the dark-field, makes possible a positive diagnosis of syphilis at once, even 
in the primary stage and long before the positive clinical evidences appear. 
The positive identification of this infectious germ requires considerable bacterio- 
logic experience, hence the specimens should be sent to a pathologist. 



FIff. 379. 


Fip. 3 SO. 


Flc. 379. — Syphilitic ulceration of vulva, with resulting stasis hypertrophy. Two views of 
the condition. (Gallaf?her — Surg., Gyncc. ana Obst.) 


Flgr. 380. — Syphilitic ulceration of vulva, with resulting' stasis hypertrophy. Two views of 
the condition, (Gallagher— Sur^/., Gynec. and Obst) 


The directions for preparing specimens are as follows : 

Tn case of a suspected i’Kimary lksion (chancre), wipe the surface of the 
ulcer with cotton or gauze thoioughly; avoid causing bleeding. From the 
‘‘irritation serum which results, make a spread-preparation on a slide or 
cover glass, just as in making a preparation of blood. Half a dozen speci- 
mens are made and dried and then packed for transmission. 
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In SECONDARY LESIONS (mucous patches, moist papules, dry papules), a 
spread-preparation of the ''irritation serum, made as above directed, will 
usually suffice for a diagnosis. A negative finding, however, does not certainly 
exclude syphilis. Consequently, to make the diagnosis certain, a tissue speci- 
men should be examined. This is easily secured by clipping off a small papule. 
Preserve all tissue specimens to be examined for the Spirocheia pallida, in 10 per 
cent formol solution. Specimens preserved in alcohol do not stain so well, 

In TERTIARY LESIONS oiily tissue specimens can be used for bacteriologic 
diagnosis, though of course the Wassermann blood reaction is effective in all 
stages of the disease. For the details of the primary and secondary and 
tertiary manifestations of syphilis, see descriptions in general medical works. 
Fig. 376 shows vulvar "mucous patches" of tlie secondary stage, and Figs. 377 
and 378 show syphilitic condylomas. Figs. 379 and 380 show syi)hilitic ulcera- 
tion of the vulva, with stasis hypertrophy of the affected parts. I 



Fiff. 381. FIff. 382. 

Fig. 381. — Syphilis of vulva, microscopic .section. Low power. Notice epithelial prolifera- 
tion and areas of round cell infiltration. (Gallagher — Surg., Oynec. and Obftt.) 

Pig. 382. — Syphilis of vulva. High power, showing giant cell. 

When the diagnosis remains doubtful, because of absence of general con- 
firmatory signs or because of the possibility of a mixed lesion, excision of tissue 
for microscopic examination may be advisable. The microscopic tissue altera- 
tions are sho^vn in Figs. 381 to 383. 

Treatment. — A patient should not be given constitutional treatment for 
syphilis until the diagnosis is positive. As a rule, a positive diagnosis before 
the appearance of the "secondaries" is not possible by the ordinary clinical 
evidences, not even by the AVassermann reaction, which at this time still may 
be negative. By bacteriologic examination, however, a positive diagnosis may 
be made at once, even in the very earliest stage of the primary lesion, when 
typical spirochetes are present. 

When the diagnosis is thus made early, it is recommended by some authori- 
ties that the primary lesion be at once completely excised — ^not with the idea of 
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preventing general syphilis, but to modify it and lessen the effect of the succeed- 
ing stages. This excision treatment of the primary lesion is still experimental. 

Otherwise the only treatment that the primary lesion requires is local cleans- 
ing and antiseptic measures, supplementary to constitutional treatment. The 
secondary and tertiary lesions require regular constitutional treatment for syph- 
ilis, the details of which can be found in works treating of that subject. 

The local treatment for the secondary and tertiary lesions of the vulva 
and vagina is simply cleansing and antiseptic and astringent, i.e., the same as 
for simple ulcers. 



Pig. 383. — Syphilis of vulva. Microscopic section, showing very marked epithelial prolongations 

into the underlying tissues, Gyn, Lab. 

Tuberculosis of Vulva 

Tuberculosis of the vulva is the term applied to those lesions of the ex- 
ternal genitals produced by tubercle bacilli (Figs. 384, 385). Tuberculosis of 
this region and other forms of persistent vulvar ulceration were formerly 
described together under the terms lupus vulvae,’’ “lupus hypertrophicus, “ 
“lupus perforans,’’ “ulcus rodens,’’ “destructive ulcer of vulva, and “per- 
forating ulcer of vulva, “ As the pathology of the various forms of ulcera- 
tion was gradually worked out, it was found that in many of the cases of 
destructive ulceration, tubercle bacilli were present. The tuberculous lesions 
were then formed into a class by themselves and this class includes a large 
number of the cases of persistent ulceration formerly described under the titles 
above mentioned. 

Tuberculosis of the vulva is due to local infection with the tubercle bacillus. 
The infection may take place through an abrasion, in which case the infecting 
germ may be brought to the abrasion by a tuberculous discharge from the uterus 
or vagina, or possibly by coitus with a husband having a tuberculous lesion of 
the genitourinary tract or by fingers or clothing infected with tuberculous dis- 
charge either from the patient or from some other person. 
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On the other hand, tissues may, in rare cases, be infected without any break 
in the epithelial covering. In siicli a case the tubercle bacilli come by way 
of the blood or lymph. 

Diagnosis. — Tuberculosis of the vulva begins as a small nodule, usually 
situated near the meatus or the clitoris or at the posterior commissure. After 
a time the nodules break down and form small ulcers. The ulcers have hard 
margins and an irregular base and are very liable to have an area of irregular 
infiltration about them. 



FIff. 384. Fig. 38.5. 


Fig. 384. — A tuberculous ulcer of the vulva. (Kelly — Operative Gynecology.) 

Fig. 385. — Tuberculosis of vulva. (McGlinn — Am. J, Ohai. and Oynec.) 

Tuberculous ulcers are chronic and persistent and may extend deeper and 
deeper until fistulous openings are formed into the rectum or bladder or 
urethra, hence the name ^'perforating ulcer.'’ Even when adjacent cavities 
are not opened, the ulcers, in conjunction with the contracting scar tissue, 
may form sinuses and discharging surfaces extending deeply in various direc- 
tions, and sometimes causing perforations through the labia. 

A positive diagnosis requires a microscopic examination. In a doubtful 
case the crucial test of the character of the ulceration consists in finding 
tubercle bacilli in the secretion or in demonstrating the characteristic patho- 
logic changes in a specimen of tissue removed from the margin of the ulcer, 
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Treatment, — 1£ there are no marked tuberculous lesions elsewhere, the 
chance of eliminating the local lesion by x-ray or radium treatment is very 
good. If the involved area is so situated that it can be completely and easily 
excised, it is well to thus eradicate it. If, however, the lesion is at all extensive, 
excision involves considerable uncertainty as to complete removal and occasions 
considerable subsequent deformity. As a rule, it is better to use x-ray, and if 
that is not successful, then radium. Beware of the sloughing effect of radium 
about the urethra. Actinic light therapy is used extensively in Norway, Sweden 
and Denmark for such ulcerations. 

Tuberculosis of Vagina 

Tuberculosis of the vagina (Pig. 386) is usually secondary to tuberculosis 
of the uterus and tubes, the vaginal surface being infected from the tuber- 




A. 


B. 


Fig. 386. — A, Tuberculosis of vagina. B, Microscopic section showing giant celKs. (Cullen — 

Stu'g., Qynec. and Obst.) 


culous discharge from above. Some cases occur, however, in which there is no 
tuberculous trouble higher in the genital tract. In such a case the vaginal 
tuberculosis may be due to sexual intercourse with a husband having a tuber- 
culous lesion of the genital tract, or to the use of an infected douche nozzle or 
to the extension inward from tuberculosis of the vulva. 

The most common site for vaginal tuberculosis is the posterior vaginal 
fornix, which region comes most in contact with the uterine discharges. It is 
supposed that the resistance of the vaginal epithelium must be lowered by an 
irritating discharge, or otherwise, before invasion by the tubercle bacillus 
can take place. The first manifestation of tuberculosis of the vaginal wall 
is the development of a number of miliary tubercles. These may be confined 
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to a small area, for example, to the posterior fornix, or may appear over a 
large part of the surface at once. 

Each miliary tubercle is a small, raised, grayish or yellowish dot, the size 
of a millet seed or smaller. As the lesions develop they break down and form 
small ulcers, which may coalesce and form ulcers of various sizes. The tuber- 
culous ulcer has a punched-out appearance, the edges being perpendicular, and 
the base is yellowish gray and may sliow many miliary tubercles. The miliary 
tubercles frequently occur in large numbers in the hyperemic zone about the ulcer. 

Symptoms and Diagnosis. — The stage of ulceration is usually the time at 
which the patient consults the physician, complaining of discharge and dis- 
comfort. Examination reveals the suspicious ulcer or ulcers and further in- 
vestigation will usually show tuberculous disease of the uterus or tubes. 

The discharge from a tuberculous ulcer contains tubercle bacilli, but some- 
times in such small numbers that they are not found when the discharge is 
stained and examined. In a doubtful case, some tissue from the margin of thd 
suspected ulcer may be submitted to microscopic examination. In such a speci-\ 
men, in addition to the tubercle bacilli, there are found the characteristic giant \ 
cells and necrotic areas. Another way of testing for tuberculosis in the labora- \ 
tory is by injecting some of the secretion into the peritoneal cavity of a guinea 
pig, wliere in time it causes tuberculous peritonitis with characteristic lesions. 

Treatment. — The treatment is the same as that described under Tuber- 
culosis of Vulva. 

Granuloma Inguinale 

(Due to the Donovan Bacillus) 

This tropical form of ulceration about the genitals (Figs. 387, 388) has 
been found to occur not infrequently in temperate zones. Following the early 
report of Symmers of two cases in Bellevue Hospital, New York, Randall, Small 
and Belk reported sixteen cases from the Philadelphia Oeneral Hospital. This 
latter is a very extensive and complete article, and the reader is referred to it 
for a most satisfactory consideration of the many features of the subject. The 
main points of the affection may be stated as follows, quoting from the article : 

1. Granuloma inguinale, long considered a tropical disease, is endemic in the tem- 
perate zone of the United States. 

2. Its diagnosis is dependent on (a) the characleristic local lesion, (b) the marked 
predominance in the negro race, and (c) the finding of the specific organism originally 
described by Donovan (Figs. 389, 390). 

3. Wassermann tests have been negative with a few exceptions, whore undoubtedly 
a double infection has been present, and in these, energetic antiluetic treatment has been 
devoid of effect upon the granuloma. 

4. Treatment with tartar emetic intravenously acts as a specific, and rapid healing 
may be expected (Figs. 391, 392) with the prompt disai)pearance of the specific organism. 

The usual history is that the lesion started as a small papule, noninflammatory, 
which after rupture and the exudation of a slightly purulent fluid, refused to heal, and 
exhibited progressive tendencies toward slow proliferation and spreading. The typical 
lesion (especially seen when involving the inguinal region, see Fig. 387) is a flesh-red, 
exuberant overgrowth of soft granulation tissue. 

As indicated by the name, the most frequent location is in the groin, spreading 
upward as fur as the anterior superior spine and downward through the fold of the groin, 
frequently involving the perineum, and in some cases following the fold of the nates and 



ULCERATIVE DISEASES 307 

spreading to the buttocks. In certain patients the history apparently points to granulorria 
infection superimposed upon a prior existent genital lesion. 

We have based our diagnosis on the fairly characteristic clinical pictures, and also 
especially on the bacteriologic findings of the specific organism. This latter is done by 
making smears from the exuding surface in which will be found numerous large mono- 
nuclear plasma cells, the protoplasm of which, on proper staining, will be found studded 
with the characteristic encapsulated bacillus originally described by Ilonovaii. 

The smears are dried quickly in air and stained either by the Wright's or the 
Giemsa method. Wright's staining is the more rapid and has given satisfactory results. 
The proper differentiation of the stained smear in distilled water is the chief technical 



Pig. 889 . Granuloma inguinale. The organisms stained In cells. (Randall, Small and 

Belk — Burg., Oynec. and Obat.) 

Fig. 890.— Granuloma Inguinal*. The Isolated organisms stained, (Randall, Small and 
Belk — Burg,, Oyneo. and Obat) 
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difficulty. Even with the most intense staining this differentiation should not be carried 
out for more than fifteen to twenty seconds. Overdifferentiation completely decolorizes the 
capsules of the organisms; while underdifferentiation fails to bring out detail and contrast 
between the body proper and the capsule. The best staining results show the organisms 
as smallj rounded, pink bodies with a dark blue coccoid body in the center; or, more fre- 
quently as oval pink bodies with a blue bacillary or diplococcoid body occupying the longitudi- 
nal axis. The pink outer zone is a wide capsule. The dark blue central bodies represent 
metachromatic granules within the body proper. The true outline of the body proper can be 
studied only after the capsule has been entirely decolorized (Fig. 390). 

Some cases of this disease affecting tlie cervix uteri have been reported, 
hence it is considered also along with other nonraalignant cervical lesions. 

The therapeutic result from the use of antimony intravenously may like- 
wise be taken as indicative of the accuracy of the diagnosis, for, after three 
or four administrations, the organism disappears entirely from the surface 
and cannot be found in the smears, and healing i)rompt]y follows. Anji 
pudendal sore, resistant to the ordinary surgical antiseptics, unimproved by 
arsenical therapy, of long duration, and especially when devoid of ])ain, should\ 
be searched for the specific organism of granuloma inguinale and given tlic \ 
advantage of antimonial treatment. 



Flpr. 391. FJif. 392. 


Fiji.s. 39J jind 392 <3raiiiilonia iriKUJnalp, showing offr'ct of Iroatment. Fig. 391 .*«1iowh ox- 
tensive iilrorution whicli liHd porsl.s^rd more or less for three years in spile of anli.syphilltlc and 
other treatment, IneUidlng x-ray. Fif?. 392 .show.s the nlcera.tion entirely healed after tw'o months 
of tartar emetic administration. (Randall. Small and Belk—- Oynrr. and Obst.) 

Treatment. — Quoting from the article mentioned : 

Following Viaiina’s work, wo started giving antimony intravenously in the form 
of tartar oinotic. The initial dose of 0.04 gram w^as used, and this quickly advanced to a 
maximum dosage of 0.10 gram. C)ur first treatments were given daily and most patients 
tolerated this until about ten doses had been given, but nearly all after-that amount showed 
some symptoms of intolerance for the drug. We then began intermitting the daily dosage, 
governing the time by symptomatic data. This intolerance consisted of rheumatoid pains 
in the joints associated with stiffness, especially seen in the early morning on rising, most 
frequently located through the shoulder girdle, and as a rule wearing off during the course 
of the day. There have not been in any case symptoms of alarming character. 

The drug has been prepared by dissolving 0.1 gram in 30 cubic centimeters of sterile 
normal saline solution and is best preserved in scaled sterile ampules. Intravenous ad- 
ministration is essential. 

The typical encapsulated organisms cannot be demonstrated in smears from the 
lesion after the second or third dose of the tartar emetic. Healing commences within 
forty-eight hours after the first administration, and from then on almost daily progress can 
be appreciated. 
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Wolfe in a recent article advised the use of a new antimony compound called 
faudin. 

If the ulceration does not yield promptly to the specific treatment, it would 
be well to supplement with x-ray therapy for the accompanying inflammation. 

L3nnphogranuloma Inguinale 

(Due to a Filtrable Virus) 

The use of the term lymphogranuloma inguinale’^ for a disease occur- 
ring in the same location as granuloma inguinale and somewhat resembling it 
clinically, but entirely different etiologically, is confusing and unfortunate, 
but seems established for want of a better term. The two are entirely distinct 
diseases, granuloma inguinale being an ulceration of the skin due to the 
Donovan bodies (encapsulated bacilli), while lymphogranuloma inguinale is a 
disease of the lymph channels and nodes due to a filtrable virus. 



Fig. 393, Fig. 394. 

Fig. 393. — Extensive Hstiilou.s estionione of long duration, showing perianal fistulous 
opening. The Frei reaction was positive. (II. N. Cole — J. A. M. A.) 

Fig. 394, — Chronic perianal nodules and scar formation accompanying a high grade stric- 
ture of the rectum. The Frol reaction was po.sltive, the Wassortnann reaction negative. (H, N. 
Cole— J. A. ilf. A.) 

Lymphogranuloma inguinale in this country is seen most frequently in 
the negro. While in the male it usually appears as an inguinal lymphadenitis 
(hence the term ‘^climatic bubo”), in the female it is more frequently seen 
as rectal ulceration. This location of the ulceration in the female is due to 
the perirectal distribution of the lymph nodes draining the i^erineum and pos- 
terior vaginal wall, which are the usual points of (Uitrance of the virus. 

There seems to be no special disturbance at the point of entrance. The 
lymphatic inflammation comes later, accomx)anied at times with fever and ab- 
dominal pain and occasionally multiple arthritis. Still there is ulceration of 
the rectum W'hich may be accompanied by extension of ulceration out onto the 
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external genitals, as shown in Figs. 393 and 394. Marked involvement of the 
inguinal glands is rare in the female, but common in the male owing to the 
lymphatic distribution from the usual points of infection. Figs. 395 and 396 
give the characteristics of the inguinal lymphadenitis. The ulceration in the 
rectum is likely to result later in stricture. 

H. N. Cole called attention to the disease in this country and gave an 
interesting historical and clinical account of it. The Frei test and the differen- 
tial diagnosis of the disease generally are gone into deeply. Some years ago 
W. R. Rainey and W. H. Cole reported several cases from the rectal clinic 
of the Washington University (St. Louis) School of Medicine, and from a more 
recent review of the subject by Rainey the following quotations are taken: 

Pathogenesis. — The primary lesion is very insignificant and is usiiMlly overlooked. 
This appears in ten days to tlirce weeks following exposure, 'fhe jirimary lesion may be a 
simple papule or multiple papiilea. The moat frequent accondfiry manifestation is the I 
inguinal bubo. This occurs more often in men, but niay occur in women when the lesion 
is about the external genitalia. The chief characteristic of the bubo is its chronicity. It 
is generally unilateral and in time breaks down into multiple fistiilae. The skin overlying 



Fij?. 30.^1. Fig, 396. 


Fig. .^95. — Characteristic bilateral lyniiOiOKranulonia Irii^uinalo. Three Frel reactions on 
the right foreariTi still positive after ten days. (11. N. Cole — J. A. M. A.) 

FIs:. 396.— Bilateral lymiihogranuloma Insuinale, showing a multiple fistulous opening'. 
(II. N. Cole — J. A. M. A.) 

the inguinal bubo becomes attached to the underlying inflnmcd glands and is of a bluish- 
red cast. A single gland may be involved or a conglomerate mass of glands involving the 
inguinal and femoral regions. 

The second most frequent lesion is stricture of the rectum. This usually occurs in 
women and particularly in colored women, although there is no doubt that this lesion as 
well as all other manifestations of the disease are appearing more frequently in the white 
race. Where rectal strictuie occurs, it is assumed that the primary lesion is within the 
vagina or about the cervical outlet. The third manifestation of the disease occurring in 
women is esthiomene or the deforming lesion about the external vagina resulting in ma8.sive 
fibrous infiltration which may lend to contract the vaginal outlet. 

The fourth manifestation of the disease occurring in men may result in chronic or 
even permanent elephantiasis of the penis and scrotum. In rare instances partial destruc- 
tion of the penis has been known. In atypical types the lesion has occurred upon the 
linger with secondary glandular manifestations at the elbow and in the axilla. The pri- 
mary lesion has been known to come in the mouth with glandular involvement in the floor 
of the mouth and the glands of the neck. Recently, lesions occurring in portions of the 
large intestine have been recognized as manifestations of lymphogranuloma. Certain eye 
changes and involvements of the meninges have been observed in the acute stages and in 
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exacerbation of the disease. Other symptoms are: general temperature accompanied by 
abdominal soreness; and multiple arthritis with painfully swollen joints. 

Diagnosis. — Since the clinical manifestations of the disease are now well recognized, 
the diagnosis is most easily arrived at, but the confirmation of the diagnosis depends upon 
the Frei Test. With an aspirating syringe the contents of an inguinal bubo are removed 
and diluted one to ten or one to four in normal saline solution. This is treated to one hour 
of 60° Centigrade on one day and followed by a second hour the next day. The antigen is 
now tested by culture for bacteria and to prove its ediciency is tested upon a known case 
of lymphogranuloma venereum. The Frei test is made by introducing about .01 c.c. of the 
antigen into the forearm. The maximum reaction is within 18 hours and results in an area 
of induration encircled by a ring of erythema. The readings are classed one, two, three 
or four. 

Treatment. — Tlie treatment was iiusatisfaclory until the advent of the 
sulfonamides. Antimony and jiotassium tartrate were used with indifferent 
results. The Frei autig;en was employed for treulmont. Some results were 
reported from x-ray treatment. With the appearance of sulfanilamide, excel- 
lent results were reported by Rainey and by Slioiishear and by others. Sulfa- 
thiazole has given about the same results as sulfanilamide, and the treatment 
with the sulfonamides appears most promising. 

Rarer Ulcerations 

Though these conditions are infrequent, they may be encountered and 
hence are mentioned to call attention to them. 

Actinomycosis. — Actinomycosis of this region occurs usually as an indu- 
rated area in the groin, which may ulcerate with the ulcerating surfaces pre- 
senting yellow granules. The disease is easily identified microscopically. 

The treatment is by thymol, and Meyer reports on six cases he ti’eated. 
The drug was given by mouth in the form of thymol crystals in capsules, 1.5 
grams in one dose on alternate days for twenty to thirty days. The capsules 
aj*e given in an empty stomach, to avoid retention and also to obtain as high 
a concentration in the circulation as possible, liocally a solution of 10 to 20 
per cent thymol in olive oil is injected into the lesion. Of the six cases, four 
were cured, one still had draining sinuses and one who refused to continue 
treatment died of extension of the disease to the lungs. 

Tularemic Buboes. — Pasternack reported two cases of this condition and 
mentioned that there are six cases in the literatiii’e. The disease is caused by 
the bite of wood ticks, dog ticks, and certain other species of ticks which are 
hosts of the Bacterium tularense. The wsymptoms are those of an undulaiit 
fever plus enlarged tender inguinal glands. Francis pointed out that certain 
ticks are important agents in the transmission of tularemia. Ticks bite under 
the clothing in the hairy regions, and the perineum and genitalia are favorite 
sites, result in inguinal lymphadenitis. 

Foreign-Body Granuloma.— In the differential diagnosis of chronic ulcera- 
tions it must be kept in mind that poAvder grains of various kinds may become 
embedded in tissues and give rise to foreign-body granulomas which may be 
persistent and troublesome. Antopol and Robbins report instances of lycopodium 
powder causing puzzling granulomas of the peritoneum, from use on operating 
gloves, and of the rectum from use on suppositories. They show lycopodium 
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spores ill sections of the granulation tissue. McCormick and Rjimsey review 
the subject extensively in a recent article. 

Ulcus Rodens Vulvae. — From the large group of affections formerly clas- 
sified roughly under the terms '‘rodent ulcer/’ “lupus/’ “ esthiomene/ ’ “per- 
forating ulcer” and similar names, there have been cut out distinct classes, 
until now these cases are pretty well divided up as syphilis, tuberculosis (to 
which the term lupus is now restricted), granuloma inguinale and malignant 
disease, with special characteristics for each. There still remain, however, 
certain persistent destructive ulcers, but rarely seen, whose etiology is not defi- 
nitely known. These arc designated by the noncommittal term “ulcus rodens” 
(gnawing ulcer). 


URETHRAL CONDITIONS 



Fig. 397. 


Fig. 398. 


Fig. 399. 


Fig. 397. — Relaxation of urinary meatus, with sliglit eversion of mucosa. A rather com- 
mon condition in multiparas. 

Fig. 398. — Prolapse of the urethral mucosa. (Montgomery — Practical Gynecology.) 

Fig. 399. — Urethral caruncle. (Montgomery — Practical Gynecology, The Rlakiston Com- 
pany. ) 


Widening of Meatus 

This condition of widening of the ureleral meatus, so that a considerable 
area of red urethral lining shows, is due usually to stretching from childbirth. 
It is not of much clinical importance, rarely giving rise to discomfort, though 
the exposed mucosa is of course liable to irritation from any irritating vaginal 
discharge. The appearance is shown in Fig. 397. It is to be distinguished from 
prolapse of the mucosa, caruncle, skenitis or other definite chronic irritation 
requiring elimination. 

Prolapse of Urethral Mucosa 

Prolapse of urethral mucosa is known also as “procidentia urethrae.” 
It consists of a prolapse of urethral mucous membrane, accompanied by more 
or less proliferation of the submucous connective tissue. 

The red projecting membrane surrounds the meatus (Fig. 398). It often 
bleeds easily and is somewhat sensitive to the touch, though not nearly so sen- 
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si live as a caruncle. It usually gives rise to considerable irritation, with fre- 
quent painful urination and some discharge. It is distinguished from polypus 
and caruncle by the fact that it surrounds, or almost surrounds, the meatus. 

Marked prolapse of the urethral mucosa is not a common affection, though 
slight gaping of the urethra, through which the mucous membrane may be 
seen (eversion of urethral mucosa, Fig. 397), is very common in women who 
have had urethritis or have passed through several labors. 

If symptoms are absent or slight, no treatment is necessary. If the pro- 
lapse is marked enough to be troublesome, the part may be cocainized, or the 
patient anesthetized, and the I'edundant portion of mucous membrane excised 
and Ihe wound closed by sutures. 

Urethral Caruncle 

Urethral caruncle is a small papillary growth occurring about the meatus, 
most frequently near the lower portion. It is usually very sensitive and often 
gives rise to excruciating pain on urination. It is known also as “irritable 
caruncle “ and “urethral angioma.” The cause of urethral caruncle is not 
known. Probably chronic inflammation of Skene \s glands has some influence 
in its causation, as it usually occiu-s in the neighborhood of the gland open- 
ings. Inflammation of Ihc urethra, particularly gonorrheal inflammation, is 
supposed to be a causative factor. 



The growth is seen as a deep red mass at the meatus (big. 399) or just 
within the canal. It is sensitive when touched and may bleed easily on manipu- 
lation. It may have a distinct pedicle or a broad base. Usually there is hut 
one growth, but sometimes there are two or more. The microscopic appear- 
ance is shown in Fig. 400, 
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The principal symptom is pain on urination. It may be slight or it may 
be very severe. 

Polypi of the urethral mucous membrane and prolapsed mucous mem- 
brane differ from caruncle in being less vascular and less sensitive. Also, 
polypi are attached higher, while in prolapse of the mucous membrane the 
base of the mass includes the larger part, if not all, of the circumference of 
the meatus (Pig. 398). 

The treatment for caruncle is removal, preferably by electric current. 

Skene's Gland Infection 

The anatomy of llicse small urethral glands, desci'ibed long ago by Skene, 
is shown in Pigs. 118 1o 121. It wall be readily apj)reciated that infection in 
thes(‘ may he harbored there indefinitely unless exposed and eradicated. Such 
infection is usually due to Ihe gonococcus, but not always. The diagnosis' 
is made by finding swelling or tenderness of the glands, and pressing out dis- 
charge, as ex])laincd in Pigs. 182 to 184. The treatment of inflammation of 
Skene’s glands is given under gonorrhea, with which urethritis also is considered. 


Suburethral Abscess 


Tliis term is aj)plied to an abseess due to infection from the urethra and 
located in the tissues al)out it, such abscess being situated under the urethra 
(either primarily or gravitating there) between it and the vaginal waall, as 
showm in h'’igs. 401 and 402. The pocket of pus may communi('ate wdth tlie 
ui‘(*1hra or may be shut off from it, and be pointing toward the vagina. 



Fig. 401. — TeHting- for .suburotliral absc<*s.s. (Ashton — Practice of Oynecolotjy, W. I?. 

Saunders Company.) 

Fig. 402. — Siibun-'Uiral aljseess. View from in front. (Kelly — Operative Oyfiecology, D. 

Appletoh-C!entiiry Company ) 


The treatment for this condition is to drain the cavity at the most de- 
pendent part, that is, where it comes closest to the vaginal wall. At this point 
a large opening should be made and the incision should be kept open by gauze 
packing or a drainage tube until the cavity heals from the bottom. 
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VULVOVAGINAL GLAND DISEASES 

The nonmalignant conditions include inflammation, abscess, sinus, cyst, 
and tuberculosis. Cancer of the gland is considered under malignant disease 
of the vulva. 

Inflammation of Vulvovaginal Gland 

Inflammation of the duct of the vulvovaginal gland and of the gland proper 
lias been considered under Conorrhea. Inflammation in this gland of Bartholin 
is sometimes referred to as “Bartholinitis.” 



Fiif. 403. — Abscess of vulvovaginal gland, left side. (Kelly — Operafive Gynecology,") 

Fig. 404. — Another case of abscess of vulvovaginal gland, right side. (Hirst — Diseases of 
Women.) 


Abscess of Vulvovaginal Qland 

The cause is infection with the gonotjocciis or ordinary pus germs, or 
trichoinonads. The first is by far the more frequent, and the gonorrheal in- 
flammation often persists in the gland long after the vaginal inflammation has 
disappeared. 

The infection enters at the mouth of the duct and progresses along the 
duct to the gland proper. The secretion of the gland is increased, the diict 
becomes obstructed and a collection of pus forms, distending the gland and 
pointing in the direction of least resistance. Sometimes the duct alone is in- 
volved, the gland proper escaping. This is indicated by the swelling being 
small and confined to the region of the duct. 

Pathology. — Microscopically one sees a marked round cell invasion about 
the gland. In the acute cases, pus is seen in the lumen and duct of the gland. 
In chi;onic cases the alveoli are dilated, and the lining mucous membrane shows 
flattened cylindrical epithelium. 
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Symptoms and Diagnosis. — The symptoms are a painful swelling at the 
side of the vaginal opening with some fever. Examination reveals a swelling 
the size of a small egg situated in the tissues at one side of the vaginal orifice 
and projecting beyond the median line (Figs. 403, 404). The swelling is ten- 
der on pressure and there is fluctuation. Tlie following conditions must be 
differentiated : 

Cyst of Vulvovaginal Cland is a chronic affair, the patient usually giving 
a history of the swelling having been there for a long time, and the inflammatory 
signs (heat and pain and redness) are absent. 



Fls. 406. Flff. 407. 


Fig*. 406. — D^ep relations of vulvovaginal glands when ducts become cystic. (Cullen, after 
Hugier — J. A. M. A.) 

Fig. 407. — Cyst of right vulvovaginal gland and duct (Montgomery — Practical Qyne^ 
cology . ) 
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Pudendal Hernia must always be taken into consideration in determining 
the character of a swelling of the vulva. Hernia presents one or more of the 
hernial signs, such as impulse on coughing, reducibility, intestinal obstruction, 
resonance on percussion. The first evidence of hernia is usually noticed at 
once after some straining effort or injury, much more promptly than either 
abscess or cyst would appear. 

Tumor of Labia differs from abscess in the absence of inflammation, in 
growing slowly and in presenting the signs that distinguish the various kinds 
of vulvar tumors. 

Treatment. — Open the abscess freely by an incision where the pus is near- 
est the surface, and provide for subsequent drainage that the edges of the 
incision may be kept separated until the cavity granulates from the bottom. 



Fij?. 408 . Fiir. 409. Pig. 410. 

PiKS. 408-410.- -Knuclealion of the cyst of a vulvovaginal gland. 


Fig. 408. — Showing the relations of the cyst. 

Fig. 4 09.^ — The incision through the overlying tissues 
Fig. 4l0.“-Tlio cyst almost enuoloatcd. 



Fig. 411. Fig. 412. Fig. 413. 

Fig. 411. — Ligating the vascular pedicle. 

Fig. 412. — Closing the wound with a continuous suture of forty-day catgut. 

Pig. 413 . — Another method of closing— with silkworm-gut suture. (Crossen— Operative 
Gynecology.) 


Sinus of Vulvovaginal Gland 

In many cases of abscess of the gland, after the pus is discharged the 
cavity ^closes entirely and there is permanent cure. In other cases a sinus 
persists, giving rise to a constant slight discharge. The outer end of the sinus 
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may close and a reaccumulation of pus take place, forming another abscess. 
This may be repeated several times in the course of a few years. Again, in 
inflammation of the vulvovaginaJ gland, the duct may remain open, giving exit 
to the pus as it forms and constituting a sinus or discharging tract. 

The diagnosis of sinus of the vulvovaginal gland is made by the history 
of inflammation of the gland associated with a sinus in that locality. By pal- 
pating the gland, as explained in Chapter JI, it can often be felt as a small 
hard lump, indicating infiltration and enlargement. Pressure on this lump will 
sometimes cause pus to flow from the sinus. 

As to treatment of a persisting sinus, the way to effect a permanent cure 
is to extirpate the sinus tract and the infiltrated gland. 

Cyst of Vulvovaginal Gland 

A cyst of this gland is due to obstruction of the duct, causing it and th^ 
gland to become dilated with retained secretion, as shown in Pigs. 405 to 407 
In some cases of inflammation, gonorrheal and otherwise, cyst of the glanc 
results instead of abscess. 



A. B. 

Fig. 414.- Tubeiculo.si.s of vulvovaginal gland. A, Microscopic, low power. B, High power, show- 
ing Riant cells, (DavLs — 7’r. Am. Assn. Obst. (md Oynec\) 

As to diagnosis, the form and location of the swelling are like that of an 
abscess of the gland but none of the acute inllammatory symptoms are present. 
The only affection that is liable to be confounded with this cyst is pudendal 
hernia. The distinguishing characteristics of hernia are marked increase of 
the trouble on straining, obstructive bowel disturbance, impulse in the mass on 
coughing, tympanitic percussion note over the mass (if containing bowel) and 
the possibility of partial or complete reduction into the peritoneal cavity. 

Treatment. — If the cyst is large enough to give trouble mechanically or 
is tender at times, extirpation is advisable. Though this may appear to be a 
small operation, it is really rather extensive, for the enlarged gland extends 
deeply, the parts are vascular, and much suturing is needed for hemostasis and 
approximation, and to draw in tissue for diminishing the hollow left by re- 
moval of the mass. The steps are indicated in Pigs. 408 to 413. 

Tuberculosis of Vulvovaginal Gland 

Tuberculosis of the vulvovaginal gland occurs occasionally and must be 
kept in mind in any persistent ulceration in this region. Microscopic exami- 
nation of curetted granulation tissue or an excised specimen will settle the 
matter (Fig. 414). The treatment is the same as for tuberculosis elsewhere in 
this region, for which see tuberculosis of vulva. 
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NONMALIONANT GROWTHS AND SWELLINGS OP VULVA 

These include condylomas, stasis hypertrophy, tumors, hernia, hydrocele, 
varicose veins, and hematoma. 

Condylomas of the Vulva 

Condylomas are small nonmalignaut growths occurring about the vulva. 
There are three varieties: the common wart (verruca vulgaris), the pointed 
condyloma (condyloma acuminatum), and the flat condyloma (condyloma 
latum). The common wart occurs fre(inently about the vulva. It is usually 
situated on the labia majora or mons veneris. The particular cause for it is 
not known. It is dry and sometimes much pigmented, but rarely causes any 
disturbance. Moles also may occur here as on other skin surfaces. 



fib- 

Fib. 


Fig. 415. 

41.5.— Scattered con.lylomata of the vulva. < 

41 6 .— Small masses of condylomata. (Gilliam 


Fig. 416. 

-Disvnses of Wtmien.) 

rnclirnl Gyiwcologyj F. A. Davi-s 


Company. ) 


The POINTED C0NDV1.0JIA 01' inoist wopl occws Oil thosc parts of the vulva 
whieh '™ frequently niokt, namely, the vestibule, the vuRinal entranee, the 
labia minora, the perineum, ami about the anus In some eases they occur 
the labia majora and even on the thighs. (Figs. , •) 

They are usually associated with venereal disease but not ^ ^ 

They arl small, pointed, papillary masses with a thiek 

tFiirs 417 to 419) They occur singly or in groups or in large numbers. 1 ley 
m.:' viy in rfrom tta. of a pinhead to that of a l.rqe eanl, flower mass, 

covering half or more of the vulva. , , ^ a- 

They are due to some irritating diseharge, usually gononheal Some 'mes 
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Whenever they are found, a careful search should be made for evidences of 
previous gonorrhea or other cause of persistent vaginal discharge. 

The FLAT CONDYLOMAS (Figs. 376, 377) constitute the characteristic vulvar 
lesions of secondary syphilis. If the overlying epithelial layers are thrown ofF, 
the flat condyloma becomes a superficial ulcer, as mentioned under Syphilis. 




me. 417. Pie* 418. 

Flff. 417. — Pointed condyloma of vulva, lionsitudinal section, low power. Gyn. I^ab. 

Fig. 418. — Pointed condyloma of vulva. Crosr-section, showing dlstributi(»n of the epi- 
thelium Gyn. Lab. 



Pig. 419. — Pointed condyloma of vulva. I.«ongftudlnal section, showing the marked thicken- 
ing of the surface epithelium, and the distribution of the epithelium In the secondary projections. 
Gyn. Lab. 


Treatment. — The common wart in this situation is likely to show frequent 
irritation and hence is best removed, especially if pigmented. 

The pointed condylomas are treated by stopping any irritating discharge, 
with douches and local treatments, and keeping the condylomas clean and dry. 
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The latter may be accomplished usually by washing several times daily with a 
mild antiseptic solution, drying, and then dusting freely with some drying 
powder, such as talcum powder, stearate of zinc, calomel, or equal parts of 
calomel and salicylic acid. 

If persistent and troublesonie in spite of palliative measures, excision may 
be advisable. 

The flat condylomas require the regular constitutional treatment for syphilis. 
Locally cleanliness should be secured by frequent washing with some mild anti- 
septic, and if there is much vaginal discharge, douches should be taken. After 
the washing, the parts are to be carefully dried and thou dusted freely with 
some drying powder, such as calomel. 



Fi*?. 420. Fiff. 421. Fip. 422. 


Flff. 420. — Stasis hyportropliy of the vulva, (Hirst — Diseases of Woincn, W. B. Saund- 
ers Company.) 

Fig. 4 21. — Stasis hypertrophy of the vulva. (Hirst — Diseases of Women.) 

Fig. 422.— Stasis hypertrophy of the vulva. The masses have been raised, showing rem- 
nants of the old ulceration and soar tissue about the pubic arch, which is usually responsible 
for this condition. (Kllisni — l^urgical Diagnosis, William Wood and Company.) 


Stasis Hypertrophy of Vulva 

Stasis hy[)ertTophy of the external genitals is a chronic cnlargenmnt of 
them, due principally to interference with the lymph circulation (Figs. 420 to 
422). ‘^Elephantiasis*’ is the term under which most authors describe this 
condition, but the import given to this word varies so much that its use leads 
to confusion. It has been applied on the one hand indiscriminately to nearly 
all chronic enlargements of the labia and, on the other hand, as a special term 
for the designation of the swelling due to the local invasion of the lymph chan- 
nels by a parasite (Pilaria sangumis-hoyninis) . To prevent this confusion it 
is best to adopt another term, one about w^hich there can be no misunderstand- 
ing and which indicates the most important factor in the evolution of the clin- 
ical picture. The essential lesion is a stasis hypertrophy, whatever the cause 
of the stasis may be. 
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Etiology. — There are three causative factors, as follows : 

1 . Chronic ulceration of the vulva. This has long been recognized as the 
etiologic factor in most cases, In Fig. 422 the masses are raised to show the 
ulceration beneath. Syphilis is present in a high percentage of the cases, but 
any form of chronic ulceration may lead to it. 

2 . Obstructive changes in the inguinal lymphatic glands. The closing of 
the lymph channels through the glands may be brought about by extirpation 
of the glands or by their damage by suppuration. 

3 . Local invasion of the vulvar lymphatics by the Filaria sanguinis-hominis. 
This is rare or unknown in this country, but it occurs as an endemic affection 
in some countries (India, Barbadoes, and the Antilles). Mosquitoes are thought 
to deposit the embryo beneath the epidermis. There the parasite multiplies to 
such an extent as to choke the lymph channels, the obstruction being due to: 
both the parasites proper and the ova. 

Diagnosis. — Examination reveals the enlargement and usually also the ulcer- 
ation and scar tissue (Fig. 422). In the absence of infection, tliere are no \ 
acute inflammatory symptoms and usually but little congestion. The patients 
complain of some discharge and itching about the genitals and not infrequently 
symptoms of irritation on the part of the bladder and rectum. What usually 
brings the patient to the physician is the discharge and enlargement, with 
resulting discomfort and inconvenience in Avalking and difficulty in coitus. It 
must be differentinted from new growths and from hernia and from hyper- 
trophies of special parts, as of the clitoris in masciilinization or of the labia. 

Treatment.— Stasis hypertrophy in temperate zones is practically always 
due to some type of chronic ulceration. Consequently, treatment calls for 
determination of the type of ulceration present and the adaptation of treat- 
ment accordingly. Occasionally excision of a troublesome mass is recpiired 
along with the other measures. 

Nonmalignant Tumors of Vulva 

Fibrous tumors (fibromas) may occur in tiie connective tissue of the vulva. 
They are rare. When present they usually involve one of the labia majora 
(Fig. 423). 

In some tumors there are also bundles of muscular tissue, evidently de- 
rived from the muscle fibers of the round ligament or of the skin. Such tumors 
are, of course, fibromyomas. Some tumors have a preponderance of fat (lipomas), 
the connective tissue simply forming trabeculae between the fat lobules. Still 
other tumors contain myxomatous tissue, giving the myxofibromas and the 
myxolipomas. A very rare form of tumor in this region is the chondroma. A 
few cases of chondroma of the clitoris have been reported, in at least one of 
which considerable ossification had taken place. 

These nonmalignant tumors of the vulva may vary in size from that of 
an acorn to that of a child's head. They present, in this locality, the same 
symptoms and signs that characterize them elsewhere. The patient complains 
principally of the weight of the growth and of its being in the way. When 
large, they become pedunculated. On account of the friction the surface may 
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Fig-. 423. Flff. 424. 

Fig. 423. — A large fibroma of the labium. (Montgomery — Practical Gynecology.) 
Fir. 424. — Another largo labial cyst. (Hirst — Diaeaaes of Women,) 



Fig. 426. Fig. 426. 


Fig. 425. — Small cysts of the left labium minus. (Kelly — Operative Gynecology.) 
Pig. 426.— A cyst of the clitoris. (Kelly — Operative Gynecology.) 
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become abraded and infected and ulcerated, adding greatly to the patient 
distress. The treatment for these growths is excision. 

Occasionally sebaceous cysts occur on the labia majora or the mons veneris, 
They present the same characteristics and require the same treatment as sebaceous 
cysts elsewhere. Other cysts occur from remnants of fetal structures. Fig. 424 
shows large labial cysts. Cysts of the vulvovaginal gland have already been 
considered. 

Several cysts of the labia minora have been reported (Pig. 425). It is 
generally supposed that they arise from embryologically misplaced glandular 
rests. If large enough to be troublesome they are to be excised. Fig. 426 
shows a cyst of the clitoris. 


Pudendal Hernia 

A pudendal hernia is a protrusion of the intestine or omentum or othei 
intra-abdominal structure into the external genitals. It may take place by 
way of the inguinal canal in which case the hernia is designated as ‘'inguino- 
labial’' or ‘‘superior labial.” 



427. Fiff. 428. 

PMg. 427. — Pudendal hernia. Inguinal hernia becoming labial. (Dudley — Practice of Gi/ne- 
cology, Lea and Febiger.) 

Pig. 428. — Ingulnolabial hernia, diagrammatic. 

The protrusion may take jilace by way of the vagina, ill which case the 
hernia is designated as “vaginal,” “vaginolabial” or “inferior labial.” 

Inguinolabial Hernia. — The round ligament ends in the tissues at the top 
of the labium majus. In the fetus, the ligament is accompanied along the 
inguinal canal by a prolongation of the peritoneum, forming a small cavity. 
This is usually obliterated in the full-term fetus. In some cases, however, it 
is not obliterated but remains open, forming a small pocket or “canal of 
Nuck,” and along this canal an inguinal hernia may take place. The hernia 
may advance no further than the inguinal ring or, on the other hand, it may 
protrude more and more, involving the upper part of the labium majus and 
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later the whole labium (Figs. 427, 428). It corresponds to scrotal hernia in 
the male and presents practically the same pathology and symptoms. In some 
cases other structures than the intestine or omentum have been found in such 
a hernial sac, for example, the ovary, fallopian tube, uterus, and even tl;e preg- 
nant uterus. 

Vaginolabial Hernia. — In rare cases a hernial protrusion may take place 
through the pelvic outlet by way of the vagina (Figs. 429 to 433). In such a 
case the hernia may descend in front of the broad ligament through the ob- 
turator foramen or between the uterus and the bladder, or behind the broad 
ligament, between the uterus and the rectum. 



Flf?. 429. Fig, iSO. 

Fig. 429. — Vaginolabial hernia. (H. Macnough ton- Jones, after Winkel — Diseases of 
Women. ) 

Fig. 430. — Vaginolabial hernia, posterior type (cul-de-sac hernia), diagrammatic. 


The latter type develops by pushing down the posterior peritoneal cul-de- 
sac between the vagina and the rectum. This ‘ ' cul-de-sac hernia” (Figs. 430 to 
433) is the most common form of vaginal hernia. It is prone to develop with 
prolapse of the uterus, and may be mistaken for simple rectocele. Unless the 
associated cul-de-sac hernia is taken care of along with the prolapse operation, 
it will persist and give trouble later. 

Diagnosis, — Hernia differs from other swellings in this region, for ex- 
ample, hematoma, cyst, fibroma, stasis hypertrophy, cellulitis, in the following 
particulars : 

Impulse on coughing, however, may be absent if strangulation has taken 
place. 
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Resonance on perccssion is present only if the inass contains intestine. 
Jt is not found with onienturii oi* ovary or tube. 

May be reducb:d into abdominal cavity. — This, of course, is possible only 
in reducible hernia. If the supiiosed hernia cannot be reduced with the patient 
in the dorsal position, slie niay be placed in the knee-chest posture and the reduc- 
tion again attempted. This is especially effective in the vaginal form of hernia. 

Intestinal obstruction. — Usually there is not enougli obstruction to pro- 
duce serious symptoms or interfere with the passage of Die intestinal contents, 
but when evidence of such obstruction does occur, it is a very important diag- 
riostic symptom. 

History. — Hernia usually appears in conjunction with some si-raining effort. 
Hematoma of the vulva is usually due to some external injury. Cellulitis fol- 
lows a wound or ulcer. Stasis hypertrophy is preceded by chronic ulceratio|i 
and scar-tissue formation. The other swellings of this locality (cyst, tumor 
develop gradually and without apparent cause. 



Fig. 431. Fig. 432. FlK- -1^3 

Flfejs. 431-433. — Case of vaginolabial hornia, posterior type (cul-dc-sac hernia). Fig. 431. 
Appearance of genitals. Notice the distention of the posterior vaginal wall and the perineum. 
Fig. 432. Sectional view, diagrammatic, indicating the location of the hernial sac and the point 
of constriction. Fig. 433. Appearance Internally with the abdomen opened. Notice the hernial 
opening at the bottom of the retrouterine peritoneal cul-de-sac. (Svveetzer — Ann. Surg.) 




Treatment. " Tile trcatmeiit for hernia in this situation is the same as for 
hernia elsewhere, namely, reduction and retention of the replaced viscera within 
the abdominal cavity, if that can be satisfactorily accomplished. An inguino- 
labial hernia can frequently be retained with the ordinary hernia truss. If the 
reduction cannot be accomplished or if satisfactory retention cannot be secured, 
then operation for tlie radical cure of the hernia is indicated. 

In the form of pudendal hernia in which the protrusion takes place by 
way of the pelvic outlet and vagina (vaginolabial), there is seldom enough 
obstruction at the hernial opening to produce intestinal symptoms. 
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Pudendal Hydrocele 

In some patients, a eaiial persists along the round ligament, the internal 
end of the canal being closed. If a collection of fluid takes place in the sac 
thus formed, the result is a pudendal hydrocele, corresponding to hydrocele 
of the cord in the male. It is called also ^‘labial hydrocele” and occupies the 
same location as an inguinal hernia. 

It differs from hernia in that it is dull on percussion, cannot be reduced, 
gives little or no impulse on coughing, is not associated with evidences of 
intestinal obstruction, and has developed gradually without appai'ent cause. 
(Jreat care is necessary in diagnosticating this rare affection, for it would be 
serious to mistake hernia for hydrocele and treat it by injection. It must be 
differentiated also from cystic adciioinyoma of the round ligament. Several 
such cases have been reported. In liydrocele, the cyst wall would be thinner 
than in the cystic adenomyoma, 1 hough in some of the cases the adenomyoma 
can only be distinguished microscopically. Pudendal hydrocele rnust be dif- 
ferentiated also from hernia of the ovar^ with cystic degeneration. 

Treatment.- If the collection of fluid is small and causes no inconvenience, 
leave it alone. If the swelling causes trouble, the sac may be opened and 
extirpated, and the wound closed by sutures. This is more c(‘rtain of cure and 
much safer than injection treatment. 

Varicose Veins of Vulva 

The veins about the exteriml genitals may become inarkedly varicose, the 
irregular dilatation being due to some obstruction to tfie pelvic circulation, 
such as pregnancy or a pelvic tunior. The dilatation of the veins only rarely 
gives rise to troublesome symptoms. Sometimes the patient complains of itch- 
ing or of tension in the parts. Sometimes she becomes alarmed on account of 
the cidargement and consults the physician simply to know the cause. Occa- 
sionally, however, there may be marked enlargement (Pig. 434), with aching 
in the parts and much irritation of the skin. The danger in these cases is that 
a severe hemorrhage may take place, or a large hematoma form from slight 
injury or from spontaneous rupture of a varicose vein. 

Treatment. — Usually no treatment is required beyond directing the pa- 
tient to keep the bowels well open and to avoid lifting or straining as much 
as possible. Anything that increases the intrapelvic pressure or interferes with 
the pelvic circulation tends to increase the venous dilatation. In advanced 
pregnancy, an abdominal supporter takes some of the weight of the uterus from 
the anterior part of the pelvis and in that way may improve the circulation 
there. If the dilatation is sufficient to give the patient trouble, some relief may 
be afforded by a pad and T-bandagc, so applied as to support the veins and 
prevent further dilatation. The patient should take the recumbent posture 
several times daily, and in some cases it may be advisable to keep her in bed 
continuously in the later weeks of pregnancy. 

JE there should be subcutnueons riipinre of a vein, employ the treatment 
given under Hematoma. 
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If there should be external rupture, employ the treatment given below for 
open hemorrhage following injury. 

When in the nonpregnant patient the veins are so much enlarged that 
they arc troublesome, they may be excised. They are exposed by an incision 
through the skin covering them, the affected veins are isolated and ligated 
at each end and excised, the stumps are brought together, and the incision 
closed by sutures. 

Hematoma of Vulva 

A hematoma is a collection of blood in the tissues. The genitals are very 
vascular and also present much loose subcutaneous tissue into which hemor- 
rhage may take place with but little resistance until a large mass is formed 
(Fig. 435). 



FIr. 434. KIr. 435. 

FIr. 434, — Varicose veins of the vulva. (Hirst- Diseases of Women.) 

Pig. 435. — Hematoma of the vulva. (Hirst — Diseases of Women.) 

After some slight injury, a swelling is noticed, which increases rapidly 
in size and is accompanied by considerable pain, especially when the patient 
is standing. If large, the swelling distorts the parts very much, in some cases 
so much that the individual structures are identified with difficulty. The swell- 
ing presents induration and, if a large collection of blood has formed, there 
may be fluctuation. 

Treatment. — Put the patient to bed and elevate the hips by placing a 
pillow under them, at the same time arranging a pillow under the knees so 
that the patient will be comfortable, and apply an ice bag over the swelling. 
The patient should be kept perfectly quiet in this position until the hemor- 
rhage ceases — several hours if necessary. If there is much pain, sedatives 
should be given to keep the patient quiet. The cessation of the hemorrhage 
is indicated by the swelling ceasing to increase in size and by diminution in 
the pain. 
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If the hematoma is very large and increasing in size, it may be advisable 
to incise the swelling, under antiseptic precautions, turn out the clots, ligate 
the bleeding vessel or vessels, cleanse the cavity, and obliterate it with sutures. 


Injuries of External Genitals 


The genitals are in such a well-protected situation that injuries are rare. 
Such injuries as do occur, apart from labor, are due usually to a fall astride 
some object or to kicks and blows intentionally inflicted, or to injuries from 
coitus. 

Injuries in this locality should be treated on the same general principles 
that govern the treatment of injuries in other localities; viz., stop hemorrhage, 
secure asepsis as far as possible, approximate divided tissues sufficiently to 
restore function, and afterward protect the wound with a suitable dressing. 

There are two special characteristics of injuries in this locality that must 
be kept in mind; 


1. Free Hemorrhage. — The parts are very rich in blood vessels, particu- 
larly veins, and slight injury may cause severe bleeding, either as external 
liemorrhage from an open wound or as subcutaneous hemon*hage from a bruise, 
giving rise to a hematoma. 

An instance of troublesome hemorrhage from a slight injury is the per- 
sistent bleeding that occasionally follows the small tear of the hymen in the 
first coitus. On account of modesty and embarrassment, the newly married 
couple hesitate to call in assistance, and sometimes the bleeding persists for 
hours— until they do finally call a physician, who may find the bedding soaked 
with blood and the bride almost exsanguinated. 

Open hemorrhage from injury to genitals should be stopped by packing 
or by sutures or by forceps or by ligature of separate vessels or by ligature of 
the bleeding tissue en masse, as indicated by the nature of the wound. After 
treatment of the wound, the patient should be kept in bed with hips elevated 
until all tendency to hemorrhage is past. In attempting to stop hemorrhage, 
either from a wound or during an operation, if the bleeding vessels cannot 
be made out and the bleeding is free, the most satisfactory plan is to pass one 


or more sutures through the bleeding area and tie them. 

In case of injury about the venous masses called the bulbs of the vesti- 
bule, the hemorrhage, whether open or subcutaneous, may often be controlled 
by packing the vagina firmly and then putting a firm compress over the vulva, 
such as a folded towel held in place by a strong T-bandage, making firm pressure. 
In SUBCUTANEOUS HEMORRHAGE (hcmatoma) the patient should receive the 

treatment described elsewhere for that affection. 

2 Marked Swelling.— In this locality the subcutaneous tissues are loose 
and decided swelling is liable to follow an injury, either immediately from 
subcutaneous hemorrhage or serous effusion or later from inflammatory exudate. 

To prevent the swelling, or diminish it if present, put the patient to bed, 
elevate the hips and apply an ice hag over the parte. If the swelling is from 
inflammation, hot applications may give more relief than the cold. 

For further treatment of vulvar swelling see Hematoma and also Cellulitis 

of Vulva. 
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NONMALIONANT GROWTHS AND SWELLINGS IN VAGINA 

Colpocele, cystocele, mid rectoceJe are considered along with pelvic floor 
relaxation in Chapter V. A less coinnion type of swelling in the vagina is the 
cul-de-sac hernia (Figs. 430, 431) which is considered in detail under uterine 
prolapse witli which it is usually associated. Obturator hernia and other rare 
types of swelling, such as pelvic lipoma, must be kept in mind when making 
differeiitifil diagnosis oi‘ an uncertain soft mass in tlie vagina. 

Endometriosis of the posterior peritoneal cul-de-sac involving the vaginal 
wall in that j-egion presents the same features as endometriosis elsewhere. 
Kigs. 43(j and 437 show the microscopic features by low power tind high power. 
IVipillornas and also fibromas occur occasionally in the vagina. 



Fig. 436. — EndotrieLrioslfl of the rectovaginal septum. On the right edge is seen tlie 
squamous epithelium of the vagina and on the left edge is un i^ndometrlal gland deep in the 
niu.'it'le. Gyn. Lab, 


Solid tumors (fibroma, myoma, adeiiomyoma) occasionally dcv(‘lo]) in Ihc 
vaginal wall. Such a tumor may be mistaken foi* hernia, rectocele, cyst, or a 
malignant tumor. Solid tumors in this situation are so rare as to require no 
detailed consideration, but the possibility of their existence must be kept in 
mind when endeavoring to determine the character of the swelling in this region. 

Vaginal cysts aie not especially uncommon. Since the vagina normally 
contains no glands, the question of the origin of the cysts is naturally of inter- 
est. Most pathologists feel that they are remnants of Gai'tner^s duct, carried 
over from embryonic life. The cysts are usually small and are rarely of im- 
portance, but occasionally they become very large. Frank has reported a case 
of large multiple vaginal cysts accompanied by large varicosities requiring 
cesarean section for delivery. Microscopically, the lining of these cysts may be 
low cuboidal epithelium or there may be several types of lining cells: ciliated, 
nonciliated, columnar, or squamous. Vaginal cysts are shown in Figs. 438 to 
441. In some cases the vaginal wall is separate from the cyst and moves freely 
over it, while in other cases the vaginal wall is closely adherent to the cyst, ap- 
parently forming part of it. 
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The contents of the cyst may be like serum or may be milky or may be 
dark and thick, the color and consistency depending on the amount of hemor- 
rhage into the cyst cavity. 

Diagnosis. — The cyst differs from vaginal hernia in tliat it is of gradual 
development without apparent cause, gives, on coughing, no impulse separate 
from that of the adjacent vaginal wall, cannot be reduced, and is not associated 
with intestinal disturbance. The cyst differs from vaginal abscess in that in- 
flammatory symptoms are absent. In some eases, infection of the cyst contents 
lakes place and the cyst becomes an abscess. In such cases it is distinguished 
from a simple abscess by the presence of a swelling long before the inflamma- 
tory symptoms developed. In some cases a swelling that appears to be a vaginal 
cyst is simply a pocket from the urethra (suburethral abscess). 



Flff. 437. Endometriosis of rectovaginal septum. The tumor was a small nodule about 1 

erti. in diameter and was removed by vaginal incision. A, Shows smooth muscle in which arc ejn- 
bodded glands surrounded by a definite mantle of stroma. B, High power, showing gland with 
HUi rounding stroma and muscle. Gyn. Eah. ( SchAvarz— Tmns. Am. Assoc. Obst. and Gynec.) 

Two other conditions that should receive attention in the differential 
diagnosis of vaginal cyst arc: doiilile vagina and double ureter. In a case of 
double vagina, the second vagina may be completely shut off and filled with 
old menstrual blood. It would usually be somewhat larger and less tense than 
the ordinary vaginal cyst, though the latter is freQuently of considerable size. 
There would be double* uterus and the relation of the mass to the uterus would 
point 1,0 one-sided liemaloeolpos. From hydroureter or a supernumerary ureter, 
llie diftVrcnt iatioii would also be rather diffi<*ult atid depend priiicipally on the 
shape and tension of the swelling. In a ease of double ureter, if one ended 
blindly alongside the vagina and became distended with urine, it would form 
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a mass which would be more sausage-shaped and have less tension than a 
vaginal cyst. A puncture of the mass with an aspirator needle, of course, aids 
greatly in differentiating between these conditions — the presence of blood 
speaking for hematocolpos, and of urine for hydroureter. 



Fig 438. — Cyst of vaginal wall aiising from Ouortnrr’s duct. (Ingraham — J, A. M. A.) 
Fig. 439. — Dermoid cyFt of vagina which has ulcerated into bladder. (Quinby — J. A. M, A.) 
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Hernia must be carefully excluded before aspirating, or fatal peritonitis 
may result. If it is intended to remove the cyst by operation, only a small 
amount of fluid should bo removed for diagnostic purposes, for the extirpation 
is more easily carried out when the cyst is distended than when collapsed. 

Treatment. — If the cyst is large and troublesome, the most satisfactory 
way of dealing with it is by extirpation, provided it is situated in the lower 
part of the vagina where complete extirpation is practicable. A cyst due to 
remains of Gartner's duct may extend up into the broad ligament, a point 
to be kept in mind in attempted removal. If a cyst is so situated tliat it 
cannot be completely extirpated, remove a large part of the wall, curette the 
remaining portion, pack with gauze, and treat as an abscess cavity. If the 
patient is averse to operation, the cyst may be simply emptied by aspiration. 
There is a possibility that it will remain collapsed for some time or even per- 
manently. The probability, however, is that it will refill in a short time and 
that extirpation will be necessary. 

If the cyst is first discovered during pregnancy, do not disturb it until 
labor begins. When labor comes on and the child's head is beginning to press 
into the pelvis, empty the cyst with an aspirator, to give room for the passage 
of the child. Do not attempt extirpation of the cyst or incision and drainage 
until the patient has recovered from parturilion. 

MALIGNANT DISEASE OF THE VULVA 

Cancer of the external genitals includes carcinoma (usually of the sqiiainous- 
cell type), chorioepithelioma, and sarcoma. 

Carcinoma of Vulva 

Carcinoma of the vulva is found in about 3 per cent of cases of cancer of 
Ihc genital tract. The relative frequency of vulvar cancer to uterine cancer 
varies in different series from 1 to 20 to 1 to 3(K The greatest incidence of 
cancer of the external genitals is between the ages of sixty and seventy, but 



Pig. 442. Fig. 4 43. 


Figs. 442 and 443. — Carcinoma of vulva starting on a Itaicoplakic base. Fi§r. 44 2 is a mi- 
croscopic section, low power, showing the leucoplaklc vulvitis and the carcinoma, big 443 is high 
power of the margin of the Invading carcinoma (at the right). (Eden — Trans. Atii. Qyneo, Soc. ) 

it. may occur at any age. Taussig found that leucoplakic vulvitis was a pre- 
cursor of the cancer in 50 per cent of the cases in the large series he reported. 
Examples of origin from the chronic irritation of leucoplakic vulvitis and of 
condyloma are shown in Figs. 442 to 446. 
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Taussig classifies carcinomas of this region into four groups, based on the point of 
origin, as follows: 1. Epidermal cancer, springing from the skin. Its most frequent site 
is the prepuce. Microscopically it is evident that the growth is a skin cancer. The char- 
acteristics are shown in Figs. 447 and 448. 2. Carcinoma of the clitoris. This is a sub- 

dermal tumor of extreme malignancy. Histologically the cells resemble sarcoma cells. 



P'ig. 444. — Leucoplakic vulvitis with beginning carcinoma. The leucoplnkla is in the staec 
of epithelial hypertrophy which precedes marked atrophy. This is nn excellent example of a 
Hquamou.9 carcinoma beginning on a leucoplakic base. Gyn. Lab. 



Fig. 445. Fig. 446. 

Figs. 44.5 and 446. — Carcinoma of clitoris starting from condyloma. Fig. 446 la a micro- 
scopic section, low power, showing condyloma and carcinomatous area. Fig. 446 la high power 
showing the edge of the invading carcinoma. (Taussig — Trans, Am. Gynec. Boc.) 

3. Vestibular cancer, arising usually from the urinary meatus. Histologically it reproduces 
the tissue from which it springs. 4. Bartholin gland carcinoma. 

Epithelioma is the most frequent form. This begins usually on the lower portion of 
the labium majus as a small hard nodule with a bluish tinge, especially about the edge. 
The nodule grows slowly and at first may produce no symptoms. In some cases, however, 
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Fig. 4 47. — Carcinoma of the vulva. High power, showing a portion of the leucoplaklc 
epithelium above and a nest of carcinoma cells below and to the right. Gyn. Lab. 



TTitf- _r*Hrr*innmn of the vulva. Higher power of the nest of carcinoma cells, showing 
the .vfriitlon T^eize'" Note the round cell inllltratlon at the 

periphery. Gyn. liib. 
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Fig. 449. Pig. 450. 


Fig. 449. — An epithelioma of the right labium. (liirat — Diseases of Women.) 
Pig. 4.50. — Carcinoma of labium minus, beginning. (Hirst — Diseases of Women.) 





Fig. 451. Fig. 452. 

Pig. 451. — An epithelioma of the clitoris. (Hirst — Diseases of Women.) 

Fig. 452. — Carcinoma of clitoris, starting from condyloma. (Taussig — Trans. Am. Oynec. 

Boo,) 
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even from the first there is severe pruritus. After a time, part of the nodule breaks down, 
forming a small ulcer which is surrounded by an area of induration (Figs, 449 to 454). 
There is a watery discharge sometimes mixed with blood. It may begin in the labium 
minus (Fig. 450) or in the clitoris (Fig. 451). After the malignant induration breaks down 
and ulcerates, the progress is rapid. The adjacent surfaces become involved in the destruc- 
tive process, and in the later stages a large fuugating mass may form. 

The relation of chronic vulvar irritation, particularly leucoplukic vulvitis, to the origin 
of cancer is indicated in the illustrations. 

The inguinal glands become enlarged early, at first simply from the lym- 
phatic enlargement that always takes place when there is inflammation or 
persistent irritation of the genital region. Later the glands become infiltrated 
with cancer cells and oflen are greatly enlarged. In the later stage the car- 
cinomatous glands break down and ulcerate externally. 



Fig. 453. Fig. 454. 

Fig. 453 und 4.54. — Two patients with carcinoma of the vulva starting on a base of leucoplakio 
vulvitis. (Taussig — Tvans. Am. Gynec. Soc.) 


Carciiioina of the vulvovaginal gland is shown in Figs. 455 to 459. If orig- 
inating in the duct it is of the squamous-cell type; if in the gland, of the 
cylindrical -cell type. Rothcliild reported an incidence of 17 cancers of this 
gland in 395 vulvar cancers (4 per cent), while Taussig found 4.5 per cent in 
his personal series of 89 cases of vulvar cancer. The vulvovaginal gland car- 
cinoma has reached an unusual size before breaking down by ulceration. The 
very rapid growth in pregnancy is shown in Figs. 458 and 459. 

Diagnosis.— The patient may suifer from burning and superficial pain in 
the early stages and later there may be severe pain from involvement of the 
deeper structures. Carcinoma of the clitoris has been observed, and may be 
melanotic. The urinary meatus is another site where cancer occasionally de- 
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velops after loJig-eontiniied irritation ; and in any persistent infiltration there, 
this condition should be considered. In all of these forms of growth, treatment 
in a very early stage gives the only probability of cure. Consequently, in the 
case of a suspicious ulcer or nodule in which the diagnosis remains doubtful 
after careful treatment for a short time, a piece of the margin of the area 
should be excised for microscopic examination. 



V\R 455. Ft«. 456. 

Flfcjs. 455 and 456. --“Carcinoma of vulvovaRinal gland. Fig. 455, Rros.s apijoai'anco , P'ig-, 456, 
microscopic, low power. (Tiavis — Y’r. .4?a. Anan. Obst. and Oynec.) 



Fig. 457. — A large carcinoma of the left vulvovaginal gland. (Kelly -OppraGve Gynecology.) 


Treatment.-- Early and wide excision with adjacent gland removal is the 
treatment to employ in operable eases. 1'aussig from his special study and 
large experience with vulvar cancer gives in a recent article the following 
conclusions : 

1. Early recognition and prompt adequate treatment are extremely rare in cancer of 
the vulva. In spite of this the disease, because of its relatively slow growth, offers a rea- 
sonably good prognosis. 

2. Prevention of carcinoma of the vulva by early excision of the leiicoplakic vulva 
should materially lower the incidence of the disease. 
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3. Radiologic troatmeiit of the disease gives disappointing results, and is usually 
attended by painful burns. 

4. The complete modified Basset operation gives splendid results in patients with 
operable lesions who are under sixty -five years of age. In older patients only those in 
better than average physical condition with relatively earl^’^ lesions should be subjected to 
this procedure. 

5. Approximately two-thirds of the cases of cancer of the vulva are still operable 
at the first examination. In those in whom a Basset operation is done we can expect a 
fix e-year survival in about three out of five, even though two out of five nlrendy show evi- 
dence of lymph gland metastasis. 



4:»8. Vie, 459. 

Fiff. 458. — Carcinoma of the vulvovaginal gland, with a seven-month iiregnency. 

FJg. 459. — Two nionth.s lutor, showing the very rapid growth during pregnancy. (Penick — 
Personal Comniiinication ) 

Prevention. — As such a large proportion (50 per cent) of eases of vulvar 
eancer are preceded by leucoplakic vulvitis or other form of chronic irritation, 
the matter of possible prevention assumes much importance. On this point, 
Taussig concludes as follows: 

I am convinced that we have been very remiss in our preventive measures in the 
past. The incidence of vulvar carcinoma might very possibly be cut in half, if we would 
adopt the following measures: 

J. A complete vulvectomy in cases of well-developed leucoplakic vulvitis, and rigid 
supervision, at least twice a year, in milder cases where the patient refuses operative treatment. 

2. Intensive antisyphilitic treatment in tertiary lesions of the vulva, especially in 
jkBgroes, 
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Kik. IUM. - JVlul.'iinisaroonia of urothral inoaliis. J^ibhi sprotul fipai’l oxpf>sin|t;‘ Hu* tumor. 
(Newell and Scrivner — Am. J. Obst. rf Gynec.) 



Kir. 461. — TVlrlMiiosnrroinn of inethnil meatus Loav power, showing the tumor beneath the 
sQuamous epithelium, taken from Fig. 460. (Newell and Scrlvnei’ — Am, J. Obst. t( Gj/nec.) 
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3. Beinoval of vulvar warts in women past the nionopause. 

4. Close observation or excision of enlarged Hartholin glands in women over forty 
years of age. 

5. Cautery excision or radiant treatment of urethral caruncles. 

Particularly in leucoplakic vulvitis would I stress the advantages of surgery over 
nerve resection or treatment with ovarian hormones. The latter undeniably often decreases 
the pruritus, but the question whether the use of such carcinogenic substances may not at times 
predispose to the development of a cancer might very well be raised. 

Sarcoma of Vulva 

Sarconrin may arise as a tumor of the subcutaneous tissue in the vulva the 
same as elsewhere on the body, or it may result from malignant changes in a 
fibroma. The age incidence is mueli younger than for carcinoma. These tumors 
are very malignant and arc rarely cured. 

Melano.sarcoma is an especially malignant type. One arising from tlie region 
of the meatus is shown in Pigs. 460 to 462. 

The treatment of sarcoma of the vulva is the same as for carcinoma. 

MALIGNANT DISEASE OF THE VAGINA 

This occurs in three forms: namely, ordinary carcinomas (epithelium, 
adenocarcinoma), choriocpithelioma which is a form of carcinoma but is derived 
from fetal tissue instead of from the mother’s tissue, and sarcoma. 

Carcinoma of Vagina 

Carcinoma of the vagina is usually secondary (Pig. 463) to carcinoma 
of the uterus or rectum or bladder or external genitals, and the treatment de- 
pends on the location and extent of the principal lesion. Primary carcinoma 
of the vagina (Fig. 464) is rare. 

Sc|uaui oils- cell (epithelioma) is of course the usual form. It appears as a 
papillary or nodular condition, usually first at the vaginal vault and later 
spreads downward toward the opening. The usual origin at the posterior 
fornix fits in well with acceptance of chronic irritation as an etiological factor, 
for this is the site of cliroiiic irritation from retained discharge and also fiorn 
pressure of pessary when it causes irritation. 

In primary cancer of the vagina, as in cancer elsewhere, a positive diag- 
nosis in the early stages must rest upon microscopic findings in an excised 
piece. The treatment is complete extirpation, if seen early enough, foUowed by 
x-ray therapy. The results thus far have been unsatisfactory. Ihere is usually 
recurrence. If at all advanced, radium followed by x-ray is the preferable 
form of treatment. 

Chorioepithelioma. — This variety of carcinoma sometimes occurs in the 
vagina, representing an early metastasis. This curious form of tumor will be 
considered in greater detail under Malignant Disease of the Uterus. It arises 
from chorionic villi and may develop after normal parturition or after abortion 
or after mole-pregnancy. It usually develops in the uterus, but occasional y 
one of the chorionic villi transported to the vagina (pieces of chorionic villi 
are normally transported to various parts of the body in probably all preg- 
nancies) takes on the peculiar change and forms a malignant growth. As it 
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grows, it breaks into the veins, and particles are carried to the lungs and form 
metastases there. Hence the advisability of x-ray examination of the lungs in 
any case of suspected chorioepithelioma. Occasionally the lung symptoms are 
the first noticed. Since such a growth in the vagina or in the vulva is usually 
metastatic from a similar growth in the uterus, the condition of the uterus 


should be investigated. 



FIff. 463. 


Fi^;. 463. — Secondary nialjRiiarit ukerallon 
cinorna of tlie endomctriuni, and the di-scharpe 
cervix came in constant contact with the nosteiicr 

Fii? 464.— Primary malignant ulceration o 
<'ology.) 



Flgr. 464. 


of the vag'ina. In tiil.s case there was a car- 
caused an implantation carcinoma where the 
vaginal wall. (Kelly -Opf rativc Gynecology.) 
the vagina. (Montgomerj -* Practical Gync- 


Saxcoma of Vagina 

One form in wliich sarcoma of the vagina occurs, is as a diffuse iutiJtration 
and degeneration oC the lining membrane. This is the form sometimes found 
iu young children. It occurs most frequently in the posterior vaginal wall. It 
begins as a small indurated area which slowly increases in size. After a time 
the epithelium covering the area is lost and an ulcer forms. The ulcer bleeds 
easily and is surrounded by an area of induration. A large part of, or even tlic 
entire circumference of, the vagina may become involved in the sarcomatous 
infiltration, which may be mistaken for carcinoma or tuberculosis. In another 
variety grapelike masses form in the vagina and may project outside, as 
in the ease shown in Figs. 465 to 467. The treatment for sarcoma of the vagina 
is the same as for carcinoma. 

Mixed tumors of the vagina, also called sarcoma botryoides, have been 
reported. They occur usually as a polyp on the anterior wall of the vagina, 
either present at birth or appearing shortly after birth. When removed they 
promptly recur and enlarge. They occur almost exclusively in children and 
sometimes do not exhibit their malignant qualities until after puberty. Micro- 
scopically there is a marked variation in the findings. Myxomatous tissue, striped 
and unstriped muscle, giant cells, round cells, and cartilage are some of the 
components found. 
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The symptoms oi saivoma of the vagina arc leneorrhea, hemorrhage, pain, 
and obstruction of the vagina by the infiltration. Slight hemorrhage may 
appear in the early stages, particularly after coitus or exertion. In the late 
stages, profuse hemorrhages occurs, and there is also a mucopurulent or watery 



Fig. 466. Fig. 466. 

Fm. 405. — Sarcoma of vagina In child, aged flvc years. This specimen piotrudcd from 
tlio vagina as a reddened oaullflowor mass. Microscopic diaRnosls, myosarcoma. 

Fig, 466. — Microscopic section of specimen shown in Fig. 465. Low power. Gyn. Lab, 



Fig. 


4 (; 7 — Microscopic section of specimen shown In 
’ ' margin of one of the grapelike massee. 


466. High power, showing the 
Gyn. Lab. 
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discharge that may cause pruritus. The pain is slight at first but gradually 
increases in severity. It is usually worse at night. Examination reveals a 
nodular tumor or an area of induration or ulceration and more or less narrow- 
ing or obstruction of the vagina, and a microscopic examination shows the nature 
of the mass. The treatment is the same as for carcinoma. 

MISCELLANEOUS DISTURBANCES 

The miscellaneous disturbances of the external genitals and vagina include 
leucoderma (vitiligo) of the vulva and vicinity, adhesions of prepuce, adhesions 
of labia, hyperesthesia of vaginal entrance, and pruritus vulvae. 



Fig. 468. Fig. 469. 

Fig. 468.— A case of adherent prepuce, the clitoris being entirely hidden. (Keliy— Op emo- 
tive Gynecology.) 

Fig, 469. — The same case, with the adhesions separated and the prepuce pushed back and 
the clitoris exposed. Notice the smegma concretions which had formed under the adherent 
prepuce. (Kelly— Operative Gynecology.) 

Leucoderma of Vulva 

Lcucodcrma or vitiligo is a condition characterized by the loss of pigment 
ill certain areas of the skin. As the terra signifies, the skin is simply whitened. 
There is no infiltration nor stiffening nor hypersensitiveness. The skin of the 
affected areas retains its normal softness and flexibility, the only appreciable 
change being the loss of color. It may affect only a small area or may be 
extensive, with perhaps areas elsewhere on the body. 

As there are no symptoms, local or general, the condition is seldom of 
clinical importance. It should, however, be watched to make certain that the 
small white area is not part of a developing leucoplakic vulvitis. 
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Adhesions of Prepuce 

Not infrequently in infants, adhesions are found between the glands of 
the clitoris and the prepuce. In some cases the adhesions are extensive (Fig. 
468) and much irritation is produced by retained secretion, not so rarely form- 
ing the underlying cause for the habit of masturbation acquired by a child. In 
such a case the adhesions should be separated. After applying a local anes- 
thetic solution for five minutes, the adhesions are broken, the glans thoroughly 
exposed as in Pig. 469, and then the parts coated with some bland ointment, 
such as zinc oxide or vaseline. 


Adhesions of Labia 

The labia minora are occasionally found adherent. This condition may 
be congenital or acquired. In the latter case, the cause is inflammation or 
ulceration of various kinds, producing raw surfaces which come in contact and 
grow together. The adhesions are usually found in the unmarried, and espe- 
cially in children and in the aged, when considerable irritation may persist with- 
out attracting notice. The adhesions between the labia are easily broken if 
recent, but later the adherent surfaces become firmly united by connective tissue 
and can be separated only with a knife. The treatment, when the adhesions are 
recent and weak, is to break them with a probe or other blunt instrument, sepa- 
rate the labia and keej) them ai)art with pledgets of cotton. Treat the affected 
surfaces as indicated by the inflammation or ulceration present. When the 
adhesions are old and firm, the parts may be separated with the knife or scissors, 
or the line of union, with some of the thickened tissue on each side, may be excised. 
Sutures are then introduced to check the hemorrhage and close the raw surfaces. 

Hyperesthesia of the Vaginal Entrance 

The structures surrounding the vaginal orifice may be so hyperesthetic 
that coitus is very painful and in some cases impossible. Occasionally the 
parts are so tender and the nervous irritability so marked that attempts at 
sexual intercourse cause a spasm of the muscles surrounding the vaginal opening, 
including the levator ani. This spasmodic condition is known as '‘vaginismus.^’ 

There may be also a definite stenosis of the vaginal entrance due to rigidity 
of the hymen or adjacent tissues and making the opening so small that normal 
coitus is not possible and attempts cause pain. 

Causes.— Hyperesthesia of the vaginal entrance occurs most frequently in 
nervous young women, newly married, or in women near the menopause. The 
cause of this marked hypcrsensitiveiicss may be as follows: (a) Urethral 
caruncle or inflammation about the meatus or along the urethra, (b) Pam^l 
fissures about the vaginal orifice or about the anus, (c) Inflammation of a 
rigid hymen or remnants of a hymen, (d) Neuromas on remnants of the 
hymen, (e) Neuroses. In some cases, especially in women near the meno- 
pause, the hypersensitiveness of the nerve endings is apparently due to 
atrophic thinning of the protective epithelial covering, which indicates treat- 
pient as for atrophic vaginitis, (f) Organic stenosis. 
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Flff. 470. Fig. 471. FIff. 472. \ 

Fig. 470. — Open enlargement of the stenosed vaginal entrance. The broken line indicates \ 
the line of incision, which in severe cases should extend to the region of the sphincter anl, but 
of course taking care to .stop short of that muscle. 

Fig. 4 71. — The perineum ha.s been divided, and the deep re.sistlng levator sling is being 
Incised. This incision of the levator muscle is to be made on each side and is to be extended 
deeper, step by step, as testing show.s necessary to give a very wide opening. The opening 
must be enlarged sufflcicntly to allow for some suosequent spasmodic narrowing, for the 
tendency to spasm cannot be entirely overcome. 

Fig. 472. — The akin flap is loosened by undermining, as indicated by the dotted line, and 
the mucous flap is likewise loosened. This loosening of the flaps should be sufflciently exten- 
sive to allow them to be brought together (Fig. 474) without much tension. In order to cover 
the raw surface without undue tension In severe cases It may be necessary to shift formed 
flaps of skin or mucosa, the incisions for forming each flap being so placed that the uncut base 
carries the regular blood supply. 

The free bleeding from division of the deep tissues Is controlled first by forceps, and 
then each forceps-bite is caught with a suture-ligature of chromic catgut. All approxima- 
tion should be in an anteroposterior direction, as indicated in Figs. 471 and 472. Side to side 
narrowing must be carefully avoided. (Crossen and Crossen — Operative Qynecolopy.) 



Fig. 473. Fig. 474. Fig. 476. 

Fig. 478. — All bleeding should be controlled and the deep tissues fully approximated, as 
here shown, before the superficial flaps are sutured together. Secure approximation of the 
deep tissues in their new relations tends to lessen the tension on the superficial flaps. 

II. **^*'<5 476. — If tension-sutures are used as here Indicated, they may be of black 

silk, heavy catgut, or kangaroo tendon. (Crossen and Qrosaen— Operative Qynecology,) 
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Treatment. — The treatment may be presented in the following steps : 

1. Reduce the general nervous irritability by sedatives and relieve the 
pelvic congestion by laxatives if needed, and attention to other possible causes 
of undue pelvic congestion. 

2 . Remove all local lesions that cause irritation. Abrasions, fissures, and 
areas of inflammation must be made to heal. The various therapeutic meas- 
ures for these conditions have been described. 

3 . Employ local sedative applications and stretching. Hot’^ouches usu- 
ally diminish the sensitiveness of the parts, and also the various soothing 
measures mentioned under Vulvitis and Pruritus may be employed. In some 
cases of small opening or spasm, considerable relief may be given by moderate 
stretching treatments. When the trouble occurs in a young married woman, 
if temporary relief can be given, pregnancy may ensue with permanent cure 
of the stenosis and spasm after delivery. 

4 . Operative treatment. A rigid hymen that gives persistent disturbance 
despite stretching treatments requires to be incised or excised. Neuromas 
sometimes develop in remnants of the hymen, requiring excision. When there 
is stenosis or persistent spasm or a combination of the two seriously interfering 
with coitus, regular plastic operation for enlargement of the opening is indicated. 

In the severe cases, especially if the spasmodic element is decided, particular 
care must be taken to divide the anterior portion of the levator sling sufficiently 
to give a good wide opening — wide enough to permit some spasm and yet not 
interfere seriously with coitus. The division of the deep spasmodic levator sling 
may be made by incision in the median line and the cut spread so as to get at the 
levator sling in each side, as shown in Figs. 470 and 471, or a cut may be made 
in each sulcus. Whether median or lateral cuts are used, they are made large 
enough so that the division of the constricting levator sling may be made under 
direct vision, as shown in Fig. 471. After the opening has been widened to the 
extent previously mentioned, the bleeding is controlled by suture ligatures 
(Fig. 472) and the wound or wounds are closed (Figs. 473 and 474). Particu- 
lar care must be exercised in placing the suture-ligatures for hemostasis and 
approximation, to avoid narrowing of the enlarged opening. All tension and 
approximation should be in the longitudinal axis of the vagina and none trans- 
versely. To secure this approximation as shown in Figs. 473 and 474, flaps 
should be raised on both the mucous and the skin surfaces (see Fig. 475). As 
a rule, there will be some separation of the flap during healing because of the 
tension, which cannot be entirely eliminated. For suturing, chromic catgut, 
forty-day, No. 2, seems to do as well as any other material. It lasts for a fairly 
long time even on the mucous surface. Nonabsorbable sutures, such as silk 
or silkworm-gut would seem preferable, but experience shows that, with the 
unavoidable tension, they cut through so rapidly that the approximated flaps 
are released sooner than with the large-sized chromic catgut. 

Pruritus Vulvae 

Pruritus vulvae signifies simply itching about the external genitals, but 
by common usage the term has come to be restricted to those cases in which 
the itching and burning are marked and persistent. 



348 


DISEASES OF EXTERNAL GENITALS AND VAQtNA 


Etiology. — The general nervous disturbances and the local atrophic changes 
that accompany and follow the menopause predispose to pruritus vulvae, hence 
the vast majority of cases are found in that period of life. 

The following are the exciling causes: 

1. An Irritating Vaginal Discharge. — The discharge may originate in the 
vagina or in the uterus. Atrophic vaginitis, which occurs principally in the 
aged, is a frequent cause of pruritus vulvae. Sometimes a discharge which is 
so slight as^not to be noticed by the patient will keep up a troublesome 
pruritus, the pruritus disappearing temporarily when the discharge is elimi- 
nated by douches. 

2. Irritating Urine, for example, diabetic urine or highly acid urine, or 
pus-bearing urine due to inflammation of the bladder or kidney. 

3. Parasitic Affections, which may be monilia or trichophytosis or pedi 
losis pubis. In children threadworms from the rectum may cause persist 
itching. 

4. Skin Diseases, such as eczema, follicular inflammation, and iirurigo. 

5. Endocrine or Vitamin Deficiency. 

6. Growth of Short Bristly Hairs on the inner surface of the labia. These 
scratch and irritate the adjacent surface and sometimes cause very troublesome 
pruritus. Occasionally such irritation is caused by the short hairs present 
for some weeks after shaving the parts for an operation. 

7. Friction from exercise, especially in veiy stout persons. 

8. Leucoplakic Vulvitis. 

9. Chronic Congestion, from diseases of the uterus or tubes or ovaries or 
other pelvic structures. 

10. Functional Nervous Disturbances. — In some cases, no cause for the 
disturbance can be found and apparently no local changes are present, aside 
from abrasions and irritation caused by scratching. Under such circumstances, 
careful search must be made for endocrine disturbances, and for allergic dis- 
turbances from articles of food or from contact substances. 

Symptoms. — The patient complains of an intense itching about the geni- 
tals. It may be confined to the clitoris, labia or vestibule, or it may involve 
all these structures and also adjacent regions, for example, the vagina, anus, 
and inner sides of the thighs. The itching and burning may be practically 
continuous, but more often it is intermittent in character. It may disappear 
spontaneously for several hours or days or even longer, only to return as sud- 
denly as it disappeared. Congestion at the menstrual period or during preg- 
nancy may increase the pruritus. Irritating articles of food and also alcoholics 
often have the same effect. The warmth of the bed usually makes the itching 
worse, consequently the patient may lose much sleep. 

Frequently the distressing symptoms persist in spite of local and general 
sedatives and in some cases they become intolerable, making the patient's life 
a burden to her. On account of the irresistible tendency to scratch or rub 
the parts, the skin becomes irritated and abraded and inflamed. Deep fissures 
may form and in some cases a discharging or weeping surface develops. The 
constant suffering makes the patient irritable and nervous and in some cases 
leads eventually to nervous prostration. 
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Treatment. — The treatment for pruritus vulvae may be presented in the 
following steps : 

1. Remove All Local Causes op Irritation. — These have been enumerated 
under Etiology. If an irritating vaginal discharge is present, it must be 
stopped by appropriate treatment of the disease causing it. If that is not 
possible, the discharge may be kept from irritating the genitals by washing 
it away with antiseptic douches. Other causes of local irritation, such as 
diabetes, local skin diseases, and uterine or ovarian disease causing pelvic 
congestion, must receive appropriate treatment. 



FIb. 476. — Prurltu.s and chronic dermatitis of the vulva and contiBuous structures of two 
years' duration in a woman aged seventy years. For pliotoBraphtc purposes the site of each 
alcohol Injection on the riBht was marked with indelible ink. Becau.se of impaired circulation 
a minimum amount of alcohol (2 minims) was injected at wider intervals than usual. The 
multiple injections, thus dei)ictcd, relieved the pruritus promptly and caused the dermatitis to 
disappear within a week. AlthouBh there has been an occasional mild recurrence durlnB the 
past tliriM* y(‘ars, reinjection has not been neee.ssary. (Wilson — J. A. M. /I.) 


2. Employ Local Si^dative Applications. — The various sedative applica- 
tions used for dermatitis and eczema may give considerable relief. Generally, 
the more free from discliargc and moisture the parts are kept, the less irrita- 
tion and discomfort. Hence, the frequent and liberal use of dusting powders. 
Some patients, however, obtain more relief from the use of a bland ointment 
and dusting the powder over that. Analgesic ointments give temporary relief. 
Carbolic acid of 1 per cent strength in oiniriieiit usually gives much relief, and 
with it may be incorporated other drugs for the particular skin conditions 
present ; e.g., for trichophytosis or for various forms of eczema. 

3^ Attend to the General Health. — Regulate the bowels so that any 
pelvic congestion from constipation is overcome. The patient must be put in 
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the best of general health, that the condition of the nervous system may be 
improved accordingly. This means complete investigation for lesions, and also 
for endocrine and vitamin deficiencies and allergic factors. Bacterin treatment 
is sometimes helpful, particularly that of the colon bacillus type. 

4. X-RAY Treatment.— If the pruritus persists despite the measures men- 
tioned, x-ray treatment may be employed for temporary effect. However, its 
use carries the danger of i)oslponing curative treatment based on searched-out 
etiology, and also the danger of starting an x-ray dcnnatitis. 

5. Operations.— If marked leucoplakic vulvitis is present, excision is re- 
(juired. In cases of persistent itching without apparent tissue change, and with- 
out endocrine or allergic cause, local injection treatment may be tried. 

W. M. Wilson gives a most instructive report on the treatment of pruritus 
vulvae by means of subcutaneous injections of two to four minims of 95 jjier 
cent alcohol at many points over the involved area. Fig. 476 shows the points 
of injection on the right side in one case. Forty-nine cases of pruritus vulvbe, 
most of them persistent in spite of other measures, were treated. The results 
attained were remarkable, and they indicate tidal of this measure in persistent 
cases without removable cause. Full details of handling the patients are givc^ 
in the article. 

A. Jacoby reports a series of patients treated with local alcohol injections. 
Turell reports the successful treatment of recurrent pruritus, in adjacent areas 
after vulvectomy for leucoplakic vulvitis, by tattooing (puncturation) with mer- 
cury sulphide. Fantus and Combleet take up in a very thorough way the vari- 
ous features of pruritus treatment as it is carried out in the Cook County 
Hospital. 

Resection of the nerves may be tried. The local nerve supply to the pruritic 
areas may be attacked by subcutaneous division immediately under the affected 
skin, or by division of the internal pudic nerve as it leaves the protecting 
tuberosity of the ischium. Care must be taken that the innervation of the 
rectum be not damaged, with resulting incontinence of feces. 



CHAPTER V 


RELAXATION AND FISTULAE 

of the Pelvic Floor, Perineum, External Genitals, and Vagina 
Points in Aimtomy 

The term “pelvic floor’’ is applied to that group of structures which closes 
in the pelvic outlet and supports the organs above it. The principal sup- 
porting structures are the levator ani muscles and associated fasciae. They 
are indicated diagrammatically in Fig. 477. The levator ani muscles, arising 
from each side of the pelvis and joining in the median line, form a sling which 
holds up the vagina and rectum and at the same time holds their lower ends 
forward under the pubic arch. 



Fig 477 . — A diagrainnmtic rvpresontation of an anteroposterior section of the pelvis, show- 
ing the various fascial layers of the pelvic floor. (Dickinson —4. mm can Textbook of Ob- 
atetrica . ) 

Each levator ani muscles arises in front from the posterior surface of the 
pubic bone, behind from the spine of the ischium, and between these points 
from the “white line’’ that marks the division of the pelvic fascia. The an- 
terior portion of the muscle passes downward and toward the median line and 
unites- with a corresponding portion of the muscle of the opposite side. Some 
of the fibers unite with the lower part of the vagina, some with the lower part 
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479. — The levator ani muscles removed, expo 'line the strong rectovesical fascia. (Welsse — 

PracHoal Ruirnm Anatomy.) 
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of the rectum, some between the vagina and rectum, and many of them back 
of the rectum. The most posterior fibers of the muscle unite with the coccyx. 
Lying back of the posterior part of tlie levator ani muscle is the coccygeus 
muscle. The action of the levator muscles, in conjunction with the fascia above 
and below them, is to hold forward the lower end of the rectum and vagina close 
to the symphysis pubis, and at the same time to form a sling which closes the 



Flpr. 480, — Tho iiflvic slintL It is roiiiposed of the levator ani inusclcs and the fascia above 
and below them. Its atUudiitiunt to the rectum is here shown but the vagina is not shown. 
(Kelly — 07 }crntivr Oynecoloff }/. ) 



Fig. 481. Fig. 482. 



IPlg. 481.— The pelvic sling, formed by the levator ani muscles. (Dickinson— American 
Teofthook of Obstetrics.) 

Pig. 482.— Actions of the pelvic sling. It tends to draw the 
anus forward under the pubic arch at the same time that It supports them. ( Kelly— Operative 
Gyneooloffy . ) 
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pelvic outlet and supports the organs above (Figs. 478 to 482). Waldeyer has 
given this the very appropriate designation of diaphragm of the pelvis.'^ 

When the muscles and fasciae are torn, the effect is twofold : 

1. The sling is lengtliened and docs not furnish tlie support it previously did. 

2, The vaginal and rectal openings (the weak places in the pelvic floor) are 
allowed to sink backward into the line of pressure, so that the weight from above, 
which formerly fell on the muscle and fascia, now falls on the openings. 

Tho periiKiuiu is defined anatomically as the space at the pelvic outlet, its boundaries 
being formed by the bony and ligamentous margins. The soft structures closing this 
outlet arc referred to collectively as the pelvic floor, the most important factor in pelvic 
floor support being tho fibromuscular sling or diaphragm formed by the levator ani muscles 
and the fasciae immediately above and below them. 



Fig-. 483. Fig. 484. Fig. 48r). 

Figs. 483, 484, and 485. — Showing the perineal body, as seen on disseellon and on ero.ss section 

and with component parts labelled. 

Several of the superficial muscles of the region meet al about the center of the 
perineal space, as shown in Fig. 48il, and form there a rather firm body of tissue which 
lie.s between the lower end of the vagina and the rectum (Fig. 484). This is tho y)criiieal 
body, and tho cross section in Fig. 485 indicates its Htructure. For convenience, the anatom ic,al 
term ‘^perineal body'^ is usually shortened to ‘ ^ perineum^ ^ in gynecological conversation and 
writings. Keeping in mind this gynecologic restriction when tho term '‘perineum'’ is used 
should prevent any confusion with the strict anatomical definition us the entire space al 
tho outlet of the bony pelvis. 

Clinical and anatomical study have shown that the perineal body is not a largo factor 
in pelvic support, the important supporting structures lying deeper, as above mentioned. 
Hence the expression "repair of perineum" is not a satisfactory jiescriptive term for 
repair of the supporting structures of the pelvic floor. 

RELAXATION OF THE PELVIC FLOOR 

For this common gynecologic condition, so frequently requiring operation, 
the authors prefer the term '‘relaxation’’ rather than “laceration,” for the 
following reasons: 

a. It is the presence or absence of relaxation that determines the necessity for treat- 
ment. Even though there is immediate repair and perfect healing of the laceration, there 
may, through snbinvolution and lack of tone, be persisting relaxation requiring operation. 
Again, with an unrepaired liicerntioii, the contraction of scar tissue and regaining of lone 
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may be euiticieiiL to give good 8iip]K)rt, nu<l there is jio relaxation — hence, no cause for 
operation. The essential lesion, then, considered from the therapeutic standpoint, is 
the relaxation. 

b. The term * Maceration'^ as commonly used, and as interpreted by the patient, often 
works an injustice to the physician who took care of the patient during confinement. In 
a considerable proportion of cases the patient comes to the gynecologist with her mind 
poisoned against her former physician because some other physician has told her, bluntly 
and without qualification, that her present trouble is due to having been * * torn in labor. ' ' 
The average [)atient interprets this as conclusive evidence of faulty care. In fact, she 
not infrequently begins her story with the statement that her trouble is due to neglect 
in confinement — this she knows because of having been informed that she was suffering 
from laceration." 

Now, as a matter of fact, this wholesale condemnation is not warranted. Of course, 
in some cases the relaxation, for which the patient seeks relief, is really due to the fact 
that an extensive tear was not repaired at all or was repaired in a faulty manner. In a 
considerable proportion of the cases, however, the relaxation is duo to entirely different 
causes. There may have been no open laceration, the overstretching having been accom- 
plished by submucous lacerations (many or few) which could not even be located, much 
less repaired. Again, if pelvic floor involution is imperfect, as it often is in atonic patients, 
marked relaxation may result without there having been any definite alcerations, either 
open or submucous. This form of relaxation is especially likely to occur if the patient 
has repeated pregnancies at short intervals. Again, in certain cases, laceration or division 
of tissue must necessarily accompany delivery of the child. The wounds may fail to heal 
satisfactorily in spite of the utmost care. Again, a pelvic floor which is good two months 
after labor may be found greatly relaxed later, owing to displacement of the uterus or to 
heavy lifting (as of a heavy child) or to persistent straining or coughing associated with 
an atonic condition of the tissues. These facts are well known to every pliysician who 
has made a real study of the anatmny of the pelvis and of the physiology and pathology 
of parturition. 

In view of the above facts, it is incumbent upon us to employ some term, for the 
condition under consideration, which does not in itself carry condemnation to the mind of the 
patient. "Relaxation" is such a term. It simply designates clearly the condition demanding 
relief, leaving open the question as to which one of the above-mentioned causes may have 
been present in that particular case. 


Etiology 

The usual cause of relaxation of the pelvic floor and jterinenm is childbirth. 
As the cliild’s head passes tlirougli the pelvic outlet, the structures are greatly 
stretched and there is frequently more or less laceration (Figs. 48K, 487). 

Subinvolutioii is a large factor. The markedly enlarged uterus and 
vagina and pelvic floor accompanying pregnancy and parturition must undergo 
the normal process of involution. If this process is not completed there re- 
mains an ivtonic relaxed condition. While suhinvolution of the uterus is often 
mentioned, subinvolutioii of the vagina and pelvic floor is seldom thought of, 
though it is no doubt an important factor in many cases of relaxed floor. 

An allied factor is the general atonic condition of many patients, which 
tends to retard normal involution and restoration of local tone after child- 
birth. Also, after repair, an atonic condition may permit restretching of the 
healed tissues. 

Prophylaxis. — In a fresh laceration of the pelvic floor or perineum in 
labor, the rule is to repair the injury at once. Even though the tear is not 
deep enough to damage the pelvic floor, it should be repaired, for every lacera- 
tion closed lessens to that extent the chance of infection. For the same reason. 
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tears of the anterior vaginal wall or of the vulva should be repaired at once. 
The details of this immediate repair belong to obstetric work, and need not 
be considered here. 

To prevent subinvolution, certain steps in addition to surgical repair are 
employed in postpartum care; namely, knee-chest posture (to keep the heavy 
uterus forward and improve the circulation about it), special exercises to 
improve local muscular tone, and a general tonic regimen with frequent periods 
of recumbent rest to relieve the pressure and strain on the involuting structures. 
The knee-chest posture and special exercises must not be employed too soon 
after labor. See Chapter III. 



A. B. 


Fig. 486. — Rccont laceratlon.s In labor. A, Laceration Involving the perineum and extend- 
ing up the right vaginal sulcus. B. More severe laceration, involving the perineum and extend- 
ing up both vaginal sulci. (Dickinson — American Textbook of Obstetrics.) 

Diagnosis of Relaxed Floor 

On inspection, it is found that, instead of a normal vaginal opening, the 
vaginal outlet is relaxed — that is, it is open and without tone or resistance 
(Fig. 488). The two index fingers introduced into the opening may be carried 
to the sides of the pubic arch with but little resistance. If now the patient 
be directed to bear down or strain, as in defecation, the sinking and protrusion of 
the parts become more marked and the relaxation of tJie floor is more apparent. 

The relaxation is progressive, and leads to various complicating conditions. 
The cervix sinks into the pelvis and comes forward and the fundus uteri fre- 
quently goes backward into retrodisplacement. Also, the whole uterus lies too 
low in the pelvis, constituting prolapse of the uterus. 

As the damaged pelvic floor and other supports of the uterus gradually 
stretch more, the uterus may sink so low that the cervix appears at the vaginal 
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opening. As the uterus sinks lower the vaginal opening enlarges and the 
vaginal walls roll outward, forming an anterior or posterior oolpocele. 

With the prolapsed posterior vaginal wall, sometimes the anterior wall 
of the rectum is found, forming a rectocele (Figs. 489 to 491). An appearance 
resembling rectocele may be produced by prolapse of a thickened vaginal wall. 
There is areolar hyperplasia and often considerable venous dilatation, giving 
quite a large projecting mass, but without displacement of the anterior rectal 
wall. Whether or not rectocele is really present is easily ascertained by 
rectal examination, to determine if the anterior rectal wall is pouched forward 
with the vaginal wall (Fig. 491, A). In some eases of rectocele a large pouch is 
formed and interferes much with emptying the rectum, it being necessary for 
the patient to push back the protruding rectocele to secure satisfactory bowel 
movement. 



Fig. 487. Fig. 4 88. 


Fig. 487. — A deep laceration, extending up each vaginal sulcus and Involving the pelvic 
sling on each side. (Gilliam— Praencoi Gynecology, F. A. Davis Company.) 

Fig. 488. — An old laceration. (Baldy — American Textbook of Gynecology.) 


If the base of the bladdei' follows the prolapsing anterior vaginal wall, the 
condition is known as cystocele (Fig. 491, B). Sometimes a supposed cystocele 
is found to be only vaginal wall. In marked cystocele, a large pouch is formed 
at the floor of the bladder, in which residual urine remains and decomposes, 
causing much bladder irritation. It is sometimes necessary for the patient 
to push back the protruding cystocele before a satisfactory evacuation of the 
bladder can be secured. Straining at defecation or urination greatly aggra- 
vates the cystocele. In some cases both rectocele and cystocele are present 
(Figs. 489, 490). 

* The patient complains of dragging weight on the pelvis, of a feeling of 
weakness at the vaginal outlet, as though the parts were coming down and 
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out, Mild usually of biiokaoho across tlie sacral region. The symptoms come 
principally when the patient has l>een on lier feet some time. 

When the vaginal entrance is relaxed, air can enter the vagina, and it 
is sometimes expelled with more or less noise, which is very annoying to the 
patient. This phenomenon is known as flatus vaginalis.” It is merely a 
symptom of relaxed vaginal orifice. It was formerly described under the queer 
title of ” garrulity of the vulva.” 
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Complications 

Jn relaxation ol the i)elvic floor, there are frequently present vaginal 
discharge, painful menstrual ion, irregular menstruation, excessive menstrua- 
tion, attacks of severe x^elvic pain, dyspareunia, sterility, abortion, backaclie 
and dragging, and general poor health. These symptoms, however, are due 
principally to associated diseases, some of which may be traced to the lacera- 
tion. The diseases frequently associated with relaxation of the pelvic floor 
are chronic cervicitis, subinvolution of uterus, endometrial hyperplasia, retrodis- 
placemcnt of uterus, prolapsus uteri, parametritis, chronic salpingo-oophoritis. 

All lesions present should be found and their severity determined before 
operative treatment is undertaken. 

Treatment 

Operative treatment is required when the relaxation is causing trouble- 
some symptoms. lUit it is important 1o be certain that the troublesome symp- 
toms are really due to the relaxation, and not to something else. Patients 
waiting for operation, or inoperable cases, may sometimes be made more com- 
fortable by one of the pessaries used in retrodisplacement or in prolapse. 
Astringent douches, and recumbent rest several times daily, also help. 

Object of the Operation. — The object of the operation is to restore a strong 
sling across the pelvic outlet to support the organs above. To restore the 
integrity of the pelvic floor, the following two things must be accomplished: 

1. The musculofibrous i)olvic sling must be shortened so that the slack is 
taken up. 

2. The vaginal opening (the necessarily weak place in the pelvic floor) 
must be brought forward under the pubic arch and, consequently, out of the 
lino of direct pressure from above. 

Repairing the perineum is known as ‘‘perineorrhaphy.” Suturing the 
vaginal wall is designated as “eolporrhaphy.” 

Though the lit(‘ral meaning of each of these terms is limited, they are 
frequently used to indicate the general suturing necessary in these cases. A 
more accurate and comprehoiisive designation for this operation is ‘‘repair of 
the pelvic floor.” This operation comes under the general class knoAvn as 
“plastic operations,” which includes also operation for eystoeele and closure 
of fistulae and certain prolapse operations. 

Methods of Shortening Sling.— The treatment of relaxation of the pelvic 
floor consists in taking up the slack, so that the pelvic sling is sufficiently short- 
ened, and in restoring the perineal body, so as to carry the weak place in the 
pelvic floor (the vaginal opening) forward, out of the line of direct pressure. 

The pelvic sling, the strong supporting part of the pelvic floor, consists of 
the levator ani muscles and the fascia above and below. This musculo-fibrous 
sling or dia])hragm is the structure worked upon in repair of the pelvic floor. 
Shortening of this sling restores the ])elvie-flooi* supi)ort, while if there is no 
shortening of the sling there is no In.sting restoration of support. 
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Steps in Pelvic Floor Repair 

Details of the operative steps for the ordinary relaxation operation are 
as follows : 

1. Planning the Eestored Vaginal Opemng. — By careful examination of the vaginal 
entrance, the oponiiig of the duct of the vulvovaginal gland may be identified on each side. 
Just below this on each side, at the point marked (x) in Fig. 492, the tissue should be 
caught firmly with the Allis forceps. 

It is well to keep away from the vulvovaginal glands, if practicable, by keeping the 
incision below, or extending it inside if necessary to go higher. If, however, there arc 
tender tags or infiltrated areas, they should be included in the operative incision. 



Fig. 492. Fig. 498. 


Fig. 492. — The location of tlie Incision for opening the pelvic floor. The authors prefer 
to place the incision well within the vaginal opening, as Indicated by the heavy black line. 
The cross (x) on each aide Indicates the area to be caught by the forceps. Notice that the 
incision is well below the opening of the vulvovaginal gland on each side, which is indicated 
by the black dot. Allis forceps are most satisfactory for catching the sides. 

Fig. 493. — Opening the pelvic floor by excising a strip of tissue. 

(This series of operative drawing.^ is from Cro.ssen and Crossen — Operative Gj/neoologg.) 

t. Opening the Pelvic Floor. — The inciflion extends from one forceps to the other (Fig. 
493). It should be placed well within the vagina as indicated by the dark line in Fig. 492. 
When so placed it is farther removed from the rectum, and hence from infection, and is in 
tissue less sensitive than the perineal skin. The floor may be conveniently opened by 
clipping off a line of tissue with the scissors, as shown in Fig. 493. 

After the line of opening is made, the margin of the flap Is bareff by knife or scissors 
and then caught with a T-f creeps (Fig. 494), With the gauze-covered finger, the loose 
connective tissue is quickly rolled off the vaginal flap (Figs. 495 to 497), as high as neces- 
sary to make good repair in that case and to take care of any rectocele that may bo present. 

Care must, of course, be exercised to avoid tearing into the rectum. The layer of veins 
constitutes the guide to safety. As long as the line of cleavage is kept between these veins 
and the vaginal wall, the rectum is safe. On the other hand, when the veins are permitted 
to remain on the vaginal flap, the line of cleavage is going too deeply and a hole may be 
torn into the rectum at any time. 

S, Identification of the Muaoulofihrous Sling. — ^When the vaginal flap has been raised 
sufficiently, it is time for the exposure of the pelvic sling. This sling consists of the levator 
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ani muscle on each side and the overlying rectovesical fascia which forms its upper sti^ath. 
Both the fascia and the muscle should be included in the sutures, but it is not necessary to 
expose the muscle. Exposure and identification of the fascia enable tlie operator to include 
the fascia and the underlying muscle in the sutures. 

Ihe fascial surface of the pelvic sling is exposed by a combination of two simple 
maneuvers— (a) the vaginal flap is separated laterally well out to the pelvic wall and (b) 
the loose connective tissue over the sloping fascial plane is pushed off by a twisting motion 



Fiff. 494. Fiff. 495. 


Fig. 4 94.— Freeing the vaginal flap on each ^ide so It may be caught with the T-force. s. 
rids may be quickly accomplislied by thru.sting in the closed scissors point against the vaginal 
wall and then opening the scissors. The maneuver has been carried out at the left side of the 
flap and the T-forcops applied, and the same maneuver is in progress on the right side. 

Fig. 495. — Rolling off the underlying tl.ssues from the vaginal wall with the gauze-covered 
finger. The inotion l.s that of a push and a roll combined, and i.s made against the left 
forefinger which furnishes the counterpressure. As long as the dissection is kept close enough 
to tile vaginal wall to push off the vcin.s. there is no danger of Injury to the rectum. When 
noticeai)l(3 blood vessels are left on the wall, the dissection is progressing toward the rectum. 



Fig. 496. Fig. 497. 


Fig. 496. — If preferred, the floor may be opened by Incision and the edge of the vaginal 
flap freed with a knife. 

Pig. 497. — Next the underlying tissues are pushed off with the gauze-covered linger from 
the vaginal wall which Is held tightly stretched over the Index finger of the left hand. 
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of the gauze covercd Auger. It important that the vaginal Aup be separated entirely out 
to the lateral wall (l^ig. 498) before trying to bare the fascia, otliorwisc the twisting finger 
will not bo near enough to tlie fascia to expose it. The location of the gauze-covered finger 
and the direction of the pushing-twisting motion for clearing the loose connective tissue from 
the fascia are shown in Fig. 498. 

When the surface of the fascia is exposed, it is identified by its smoothness in contrast 
to the loose connective tissue around it (Fig. 499). Also when picked up with an Allis forceps 
or small tenaculum forceps (Fig. 500), it presents the firm substance of fascia with underlying 
muscle, instead of loose connective tissue. The sling surface is exposed on both sides prepara- 
tory to suturing, as shown in Fig. 500. 



Fig. 498. Fig. 499. 


Fig. 498. ' The vaginal flap has been raised well out to the side wall, and the eaiizc- 
rovered Anger is in place for rolling oit the loose connective tissue from the fascial surface of 
the rnusculofasclal levator sling. The loose connective tissue is easily pushed off by a pushing- 
rolling motion of the Anger in the direction indicated by the curved arrow. 

Fig. 499. — The fascial .surface of the sling exposed on the left side. Its smooth, Arm 
surface distingui.shes it from the surrounding loose mnnectlve tissue. 



Fig. 600. Fig. 601. 


Fig. 600. — The surface of the musculofascial sling caught with forceps on the left side 
and raised for better identlAcation and accurate passing of suture. If preferred, the sling may 
simply be picked up with the needle as the suture is passed, without demonstrating it with 
the forceps. 

Fig. 501. — The Arst suture passed for subvaglnal approximation of the sides of the mus- 
culofascial levator sling. It Is well to make two rounds with this first suture, the second 
round including the loose tissue at the base of the vaginal flap, which tends to prevent later 
bleeding. 
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4. Approximating the Sides of the Sling, — The exposed sides of the sling are to bo 
fiistened securely together by sutures. It is well to pass the first suture around twice before 
tying, as indicated in Fig. 501. The upper round includes the connective tissue at the 
base of the vaginal flap. This is the tissue most likely to bleed, and it cannot be reached 
for suturing after the approximating suture is tied — hence, the advisability of including 
it in this first suture. 

When this first suture is tied, it makes subvaginal approximation of the sides of the 
sling at the highest point, and narrow's the vaginal lumen accordingly. It is well at this 
stage to test the narrowing to see whether it is too little or too much. The flap is dropped 
and three finger tips are introduced into the narrowed lumen, as shown in Fig, 502, At this 
stage of the operation the narrowed area should admit throe finger tips easily. It is nar- 
rowed somewhat further by the additional deep suturing, but at the end of the operation 
the lumen should be large enough easily to admit two fingers deeply (Fig. 503). If on testing 
after the first suture is tied, the lumen is found still too loose, another bite is taken above 
the first. If the test shows the lumen too small, the first suture is removed and another 
introduced somowdiat lower in the sling. 



Fig, 502. 1)03. 

Fie. 502.- ‘-Testing the size of tlic opening immediately after tying the upper deov sling 
.‘^uture, to see whether the simg i.s repaired high enough. At this .stage of the operation tiie 
opening should admit three flnger.s, as indicated. 

Fig. .503 —Testing the size of the vaginal opening at the close of the operation, when it 
should admit two Angers easily. The supporting constriction should be well ln.slde, as here 
indicated. Avoid constriction of the .sensitive tissues at the mucocutaneous Junction. 


After the first approximatini,' suture is tied and the result tested, the lower portions 
of the exposed sling surfaces are sutured together, as indicated in Figs. 504 and 505. The 
approximation may bo made with a continuous suture or witli interrupted sutures, fhe 
continuous suture saves time and reduces the number of buried knots. Having completed 
the sling suturing, the overlying connective tissue is approximated by the continuous 
suture going back (Fig. 505), to be tied finally at the first knot. 

5. Closing the Opening in the Pelvic Floor.— The excess of vaginal wall is trimmed away, 
as shown in Fig. 506, and the vaginal wound is closed, as indicated in Fig. 507. In trunming 
away any excess of vaginal wall, be careful to leave some redundancy in order to avoid scar- 
tissue constriction which may be uncomfortable later. When the suture has been started in 
the upper angle of tlie vaginal wound, one bite should be taken into the deeper tissues in 
order to fasten down this redundant angle of vaginal wall. Unless this precaution is taken, 
tills angle may later form a troublesome projection. The senior author recalls one case, 
operated on before the adoption of the fastening-down stitch, m which this projection was 
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ao troublesome that it had to be excised later. Any bleeding tendency of the wound mar- 
gins is easily controlled by half-locking the running suture, as shown in Fig. 507. 

In suturing at the vaginal entrance make the opening wider there than at the sup- 
porting area inside, in order to avoid discomfort in coitus, as explained later. 

For suture material 40-day catgut No. 1 is very satisfactory throughout, for both 
deep ar\d superficial sutures. When using a continuous suture, it is well to lock it, as 
shown in Fig. 507, to control bleeding from the edges. Some may wish to use a sub- 
cuticular suture for the outside part of the wound. 



Flff. 504. Fig. 505. 

Fig. 504. — The first sling suUiro has been tied, the resulting support-constriction tested 
(Fig. 502) and found satl.sfactoiy, and lower portions of the sling are being at)pM)xiinated by 
a few turns of the continuous suture. Some upward pull on the first suture and a counter 
pull below with finger or tissue forceps, causes the deep tissues to stand out foi c'asy suturing. 

Fig, 605. — The more superficial tissues are being approximated by the same running 
suture, as it is carried back to be tied to its end. 



Fig. 506. Fig. .W. 

Fig. 506. — Trimming off the excess of vaginal wall where It Is decidedly redundant. Some 
redundancy of the vaginal w'all is beneficial in that it tends to prevent scar-tissue constricllon 
which may be uncomfortable later. Consequently, any trimming should be done sparingly, 
leaving plenty of vaginal wall, so that there will be 'some Inosenness after the suturing is 
completed. 

Fig. 507. — Closing the wound. The half-locked suture checks bleeding from the wound 
margins. Avoid constriction at the vaginal opening that may cau.se discomfort later, as 
explained in the text. 


6. Avoid Constriction at Vaginal Entrance . — Discomfort in coitus after pelvic floor 
repair is due usually to constriction at the vaginal entrance, rather than to the narrowing in 
the region of the supporting pelvic sling. Very exceptionally the discomfort is due to the 
development of a hypersensitive point in the repaired area of the sling, with or without undue 
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narrowing in that region. Ho\Yever, in most of the patients with this postoperative disturb- 
ance, the discomfort is duo to narrowing of the vaginal entrance at the sensitive muco- 
cutaneous junction. In his anxiety to give good support, the operator is inclined to 
extend the maximum narrowing out to the sensitive skin margin, which extension is not 
necessary for support and is very likely to load to the discomfprt mentioned. 

This postoperative disturbance may be avoided by special attention to certain details. 
As already explained the essential supporting structures of the repaired floor are some 
distance inside the vaginal entrance. From this point outward the opening should be left 
somewhat wider, giving a funnel effect with the narrow part inside away from the sensitive 



Fiff. 508. Fig. 509. 

Fig. 508. — (iJIo.sinK each end of the wound liorizontally in a case where this Is necessary in 
luder to avoid con.stnotion at tiie vaginal ontninc4‘. 

Fig. 509. — Closing tiiv modian portion of the wound vortlcally. As explained in the text, 
tilt* rolativci niooiint of liorlzoiitul clo.suro at «'ach end (and the rp.sulting amount remaining for 
vertical closure) is fasil.v varied to incvl the condilions In the individual case. 



Fig. 510. Fig. 511. 


Fig 510 Closure of ilio w<.und after repair of moderate relaxation of pelvic floor with- 

out much redundancy of vasinal wall. There Is no excision of vaginal wall. After the deep 
supporting tissues have been repaire<i as usual, the wound is simply closed horizontally, In the 
same direction in which It was made. 


Fig. 511 . The horizontal closure completed. This preservation of a rather wide opening 

and zedundancy of vaginal wall Is especially important in nervous hypersensitive patient* with 
a tendency to levator spasm. 
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skin iriar^an. If Ihie point be kept in mind in trimming away the excess of vaginal wall, 
the wound may be sutured in the usual way (Fig. 507). On the other hand, if too much 
of tlio vaginal wall has been trimmed away, it is then advisable to close as shown in Figs. 
50tS and 500, in order to avoid undue narrowdng at the vaginal entrance. The horizontal 
closure at each end may be little or much, as needed to obviate constriction there. If 
slight, it is conveniently made by simply placing an interrupted suture at each end, and 
coinpleliiig the vertical closure in the usual way. If a large horizontal closure is needed, 
con till nous siitiires may bo used, as indicated in Figs. 508 and 500. 

In certain exceptional eases it is advisable to avoid excision of any vaKbia^ 
mucosa. Alter the supportint^ pelvic sling has been repaired, tlie raised vaginal 
flap is liroiiglit haek into place and the wound is closed in the same direction 
in whicli it was made, as shown in Figs. 510 and 511. This maneuver is useful 
in liypeisensitivc persons Avith a tendency to levator spasm, especially Avhen llu' 
pelvic /loot* relaxation is only moderate and without much redundancy of 
vaginal Avail. It is ijidicated also in patients near the menopause Avithont miiHi 
vaginal A\all redundaiuiy. In patients in tlie menopause or after that p(‘ri(l(l, 
tli(n*(* is a tendeiK'y after operation for tlie tissin^s about tlie opening to shj'iilk 
gradually, rather tlian stretch as in eiirli(‘r life, and this fact should In* kept i\i 
mind in I’cpairing tlie jielvic tlooj* in ])atients of that age if sul)se(|ii(‘nt coitus 
must be iirovided for. 

RECTOCELE 


A moderate rectocele (Fig. 512) is taken care of by the regular rejiair of 
the ])elvic floor, wliich gives strong support over the whole area. A marked 
rectocele (Fig. 513), jiresents so much redundancy of the anterior rectal Avail 



Fig. 612. Fig. .613. 


Fig. .612. — Small rectocolc. (Uirat — Diseases of Women.) 
513. — Large loctocele. (Hirst — f)iftca8ea of Women.) 


that the pouch should be obliterated by infolding with some extra sutures. 
The vaginal flap is separated very high, in some cases two-thirds of the distance 
to the cervix uteri. Then, before the deep muscular sutures are passed, the 
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projecting pouch of rectal wail is obliterated by a row or two of fine chromic 
catgut suturing, as shown in Pigs, 514 and 5J5. After that the regular pelvic 
floor repair is proceeded with, the next step being the suturing of the strong 
pelvic sling in front of the infolded rectal wall. 

CYSTOCELE 

Cystocele of the most severe type (Pig. 517) occurs in conjunction with 
prolapse of the uterus, and its correction constitutes one of the important 
features in operation for prolapse, with which subject it is considered. Cysto- 
celc of moderate degree not complicated by uterine prolapse or retrodisplace- 
merit does not require such extensive operation for correction, but it does re- 
quire careful investigation to determine the exact type of lesion present in the 
particular case and an accurate operative procedure adapted exactly to the 
conditions found. 



Fig. 5i4, Fig. Dio 

r'lgs. ril4 and niT). — Spociill sutures for Fig. .Dl4 ahow.s niothorl of placing the 

first tow of sutures ftu’ turning in tlie redunclant rectal wall. Fig. 515 .shows the flr.st row 
I ompletrtl and tlic seeond row being pa.s.s«*d. 


The small or moderate cystocele (Pig. 515), which seems such a simple 
lesion and so easy to con-ect, is really a lesion of unusual interest. There are 
important hidden features wliich required a long time to work ont, and which 
are still unappreciated by many operators. The troublesome symptoms of this 
type of cystocele are largely those of mild bladder irritation— frequency, ur- 
gently, recurring desire to urinate, and imi)erfect control. In many cases these 
symptoms persist aftoi' operative correction of tlie viiginal cystocele. It was 
Ibis persistence of symploms which led to the prolonged study that brought 
out the following facts: 

1. There are two kinds of cystocele— the high one which occurs above the upper 
margin of the vesical trigone, and on vaginal examination is found immediately in front 
of the cervix uteri, and the low one which involves the vesical trigone and sphincter 
area and urethra and is found at the vaginal entrance. The tirst (posterior cystocele) is 
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a simple stretching of the bladder wall and adjacent supporting tissues^ and is taken care 
of by the usual infolding operation with elevation of the bladder to its normal position 
on the uterus. 


2. The anterior cystocele, involving the trigone and urethra, represents serious damage 
to the bladder control mechanism, and its cure requires study of this mechanism, deter- 
mination of the exact damage in the particular case and adaptation of measures to restore 
normal functioning. The projecting pouch at the vaginal entrance may be obliterated by 
suturing and still the patient continue to have the annoying bladder symptoms, for the 
relief of which she went through the operation. 

3. Study of those cases has shown that from the stretching and pressure of the tissues 
in labor, between the advancing head and the pubic arch, there has been damage to the 
trigone longitudinal muscle and sphincter and urethra, which structures must cooperate in the 
normal mechanism of bladder evacuation and urine control. The trigone muscle, which 
passes from the trigone forward through the internal sphincter and is attached along in 
the urethra, is an important factor in normal evacuation of the bladder, for contraction of 



Fig. 616. 


Fig. 517. 


Fig. 516. — A small cystocole (Ashton — Practice of Gynecology.) 
Fig. 617. — A largo cy.stocele. (Ashton —Practice of Gynecology.) 


tills longitudinal muscle opens the sphincter and at the same time depresses its lower margin 
so that all urine can escape. This muscle is torn across more or less in these cases so that 
the lower margin of the sphincter is not depressed, and residual urine remains. The 
irritation from the residual urine and other factors causes strong contraction of the sphincter, 
which draws it up farther and makes more pouching and more residual urine. Tims there is 
established a vicious circle which makes the lesion a progressive one. That is the reason why 
troublesome cj'stocele may not appear till some years after the childbirth which caused 
the primary damage, and also the reason why the partial immediate relief following simple 
obliteration of the vaginal pouching gives way later to return of the old bladder symptoms. 

4. In addition to the damage to the trigone muscle and vesical area, the urethra 
also suffers a functional disorganization. The stretching, with pinching of the structures 
between the child's head and the pubic arch, damages the urethra and its fascial sheaths 
so that they sag and form a urethrocele. The meatus, being out of the line of direct com- 
pression, retains its high position. Thus, instead of a fairly straight urethra with strong 
walls, the patient has a curved, wide, sagging urethra. The dragging on the high fixed 
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narrow meatus tends to narrow it still further toward stricture. This urethral distortion 
also is progressive, and continues so after simple operation for obliteration of the 
vaginal pouch. 

6. The cure of this condition necessitates, idrst, its recognition through competent 
cystoBcopic investigation which determines the particular type and combination of lesions 
in that case and, second, the employment of special suturing which restores the functional 
continuity of the trigone muscle, obliterates the urethrocele and straightens the sagging 
and bowed urethra. The details of this operative work are described and illustrated in 
our operative volume. 

6. Three other points of interest are; a. For permanent relief, it is important to 
repair also the pelvic floor and any roctocele, so as to back up the repaired anterior plane 
by good support in the posterior plane, b. Cystoscopic investigation of the trigone muscle 
area and also of the urethra is advisable in all cystocele cases before operation, that the 
exact conditions may be determined and the operation planned accordingly, c. Trigone 
muscle injury may bo present without any evident vaginal cystocele, and hence there 
should be cystoscopic examination for this lesion in any case of persistent bladder dis- 
comfort even though there is no outside evidence of childbirth damage. 

7, This troublesome lesion, which is progressive and hence gives increasing disturb- 
ance through the years, may bo prevented by well-limed episiotomy, which permits delivery 
of the head and shoulders without the serious overstretching of the tissues at the base and 
neck of the bladder and along the urethra. 

Partial Incontinence of Urine 

Some patients complain of inability to control tbc urine when coughing, 
laughing, sneezing, etc. Others state they must empty the bladder promptly 
or there will be leakage. In case of inability to control the urine, resulting 
in some escape at times, the first thing is to determine whether the escape is 
due largely to irritation, causing premature expulsive contraction, or alto- 
gether to weakness of the vesical sphincter control. 

In the cases due largely to mild cystitis or other irritation, the leakage 
is preceded by a desire to urinate which must be responded to promptly or 
leakage will follow. In such a case, cystoscopic investigation and treatment 
will often restore control by eliminating the mild cystitis or pyelitis, 

Endoerincs, male as well as female, have been found to influence bladdei 
and ureteral function. Schultz and Anderson import 50 cases of enuresis in 
children treated with male hormone, with 54 per cent cured. 


LACERATION OP SPHINCTER ANI KEUSCLE 

If the laceration of the pelvic outlet has extended through the sphincter 
ani muscle (Fig. 518), there will be incontinence of feces and intestinal gases, 
making the patient miserable and excluding her from society. When com- 
pletely torn, the sphincter ani retracts—sometimes to such an extent that it 
scarcely reaches halfway around the rectal opening. It may be felt as a thick 
cord at the posterior part of opening. A slight dimple, or retraction of tissue 
frequently marks the location of each end (Figs. 519 to 521). A small area of 
the rectal mucous membrane may be visible as a red inflamed-looking spot, 
marking the situation of the anus (Figs. 520, 521). ^ 

If the sphincter muscle is not completely torn, a few fibers remainmg 
intadt, the patient may be able, even from the first, to retain solid feces-that 
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Fig*. 518. Fig. 519. 


Fig. 518. — A laceration extcmding directly through the spliincter ani rnuaclc and oti»er 
.structur^.^s between the vagina and rurtuiii. Tiie levator uni muscles are not involved, ((iilliam 
— I^raciwal Gynecology.) 

Fig. 519. — Repiesentation of the conditions present in an old laceration through the 
spliincter ani. Notice the wide separation of the sphincter ends and al.so tiie expit.seil recta i 
mucosa. Mach end of the torn .spliincter ani miuscle l.s indic.'itc'il by n slight dimple in tlu‘ 
skin. (Kelly — Operative Gynecology.) 



Fig. 520. Fig. 621. 


Fig. 520. — Complete laceration of the perineum. Tlie sphincter ani muscle ha.s been torn 
and the ends are separated. The small dark area is an exposed portion of the red mucosa of 
the rectum. (Hirst — Diseases of Women.) 

B'ig. 521. — Another case of laceration through the perineum into the rectum. Notice the 
separation of the sphincter ends and also the patch of rectal mucosa. (Hirst — Diseases of 
Women . ) 
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is, there is only partial incontinence. In these cases of partial rupture of the 
sphincter, and also in cases of complete rupture in which the muscle was par- 
alyzed by the stretching before rupture and the ends of the muscles or tissues 
close to the muscle lay in contact and became partially united, the patient has 
control of the bowels except when diarrhea is present. In some cases the 
patient has control over feces, both solid and liquid, but there is incontinence 
of gase.s. 



o22. — Laceration througii the Bpliincler ani muscle. In the course of months and 
years the torn muscle tends to straiKhten out, causing the torn ends to become widely sepa- 
rated. as here shown. Also, the upper angle or point of the rectal tear is gradually drawn 
downward. ’’ 



A liieeration ihrouf^h tlie sjihiiicler ani imisele and rectovaginal septum 
<lo(‘s not necessarily mean that lliere lias been great dainagt^ to Ibe pelvic sling. 
The priueijial part of the sling passes liaek of the rectiun, not between it and 
the tagiiia. 
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If the rectal tear is accompanied by deep lacerations at the sides of the 
vagina, involving the levator ani muscles, then there will be marked loss of 
support in the pelvic floor and consequent relaxation of the vaginal outlet. 
Such accompanying deep lateral lacerations do frequently occur with the re- 
sult mentioned. But in some cases, the tear in the median line into the rectum 
seems to have been the only serious damage. In such a case, the incontinence 
of feces is the only troublesome symptom, there being no evidence of want of 
support for the pelvic organs. 



Fig:. 524. Fjg. ,525. 

Flga. 524 and 525. — Ho.ctal suture method of repairing complete laceration. Fig. 524 showa 
Imo of incision. Fig, 525 showa method of suturing rectal wall. 



Fig. 526. Fig. 627. 

Figs. 526 and 627. — Rectal suture method of repairing complete laceration. Fig. 525 
shows rectal suture completed, and sphincter ends isolated ready for suturing. Fig. 627 
shows sphincter ends sutured, and the reenforcing silkworm-gut sutures passed. 






Fig. 628. 


Fig. 529. 


1 '^rS? * wall by -I (‘onliiuioLis .suture, with a, small curvorl needle on 

each end. J no sutun* bo«ina in the muscle abovv. tlu' apt‘x of the tear and ends in the anal 
.skin .supeiOcntl to the sphincter uni. 

Fita. 529. — The other end of Uie suture appioxuiiates the perirectal tissue.s over the flr.st 
line of Hutiiie. Usirif; a rontinuou.s suture the rectal wound is thu.s closed In two layers. 
No sviture iicnetrates the rectal wall, and there are no knoLs Viuned or anywhere in contact 
with the rerjuin, the two ends of this .suluro being tied outside and constituting the lower- 
most perineal suture outside the skin (Hoy.ston -Am. J. Obst. and Gynec.) 



Fig, ,530. Flu. 531. 

Fig. 630. — The rectal wound has been closed in two layers with ends shown not yet tied. 
The sphincter anl Is now united by a deep suture through the inner third. 

Fig. 681. — Two sutures, preferably mattress or simple Interrupted sutures, are carried 
through the outer third of the sphincter ani and now approximate the margins of the latter. 
The kngts are placed on opposite sides away from the line of union. Note the free ends of 
the sutures used to close the rectal wound, (Royston — Am. J. Obst and Gyneo,) 
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This essential difference between median and lateral lacerations explains 
why it is that some cases of complete perineal laceration with incontinence are 
not accompanied with the prolapse of the uterus and vaginal walls, so fre- 
quently seen in incomplete perineal lacerations. On the old theory that the 
perineum (perineal body) was the important supporting structure at the pelvic 
outlet, this class of cases was inexplicable. Since the facts in regard to the 
anatomy and function of the component parts of the pelvic floor have become 
Iviiown, these cases are easily explained. 

Steps in Repair of Lacerated Sphincter Ani 

When the tear has extended into the rectum (laceration through the 
.sphincter, “third degree tear”), a more thorough preoperative preparation 
of the intestinal tract is required, for it is advisable that there be no bowel 



FIs- 532. — Flap operation for torn sphincter ani. The incision for npenine the pelvir 
floor. The ang^le of the Incision on each side should be kept well above the depresMon marking 
the end of the esphlncter, 

movement for a week to ten days after operation. Tlie patient should be on 
restricted diet, principally liquids, for two or three days before operation. 
She is to be given a moderate dose of castor oil one or two days before, an 
enema the evening before, and colonic flushing the morning of the operation. 

Repair of the torn and incontinent sphincter muscle and rectal wall injury 
is a difficult operation requiring familiarity with surgical work in this region 
and particular care. Even then there is failure at times, and every attempt in- 
creases the difficulties of the next attempt. The details of the operation for 
tin's condition are given in the operative volume, but the principles of the cor- 
rection are shown in the accompanying illustrations. 
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The first stop, cuiuinoii to :ill thn»o types oi‘ c)£»erative correction, is stretching tit* the 
contracted sphincUir nniscle, us sliown in Figs. 5:312 and 52;*, to lengthen it so that it can 
encircle the rectal exit. 

The regular open method of rejiair with suturing through rectal mucosa is shown in 
Figs. 524 to 527, The pelvic sling suturing and other steps of pelvic floor suturing are 
completed after this special work. 

The open method of repair with submucosal suturing is shown in Figs. 528 to 531. 

The flap method of repair is shown in Figs. 532 to 534. After the suturing of the 
sphincter muscle and the pelvic floor repair, the flap is brought up and sutured in place. 
This plan eliminates the rectal mucosal wound and leakage through it. Particular care, 
however, must be exercised to avoid sloughing of the flap, and consequent opening of the 
wound to rectal contents. 

Miller and Brown report a series of cases in which incision of the repaired sphincter 
muscle was employed to prevent spasm and tension which might intetfere with healing. 
Their technique is shown in Pig. 535. 



Pig. 533. Fig. 584. 

Fig. 53.1. — Turning down the flap. Care .should be taken to avoid separating the flap too 
near to the rectovaginal scar, ns that might interfere with its blood supply and cause, slough- 
ing. Button-lioling of the flap also Is to be avoided — a difflcult task at times. If the flap Is 
button-holed in a location to interfere witli its integrity, it is preferably excised and the regular 
repair previously described carried out. 

Fig. 534. --Identifying and .suturing the .sphincter ends. The course of the silkworm-gut 
suture is nlso siiown. 


Postoperative Care 

T}ie details ot the usual care after vaginal operation are given in Chapter 
XIX. The items of special care after repair of laceration into the rectum, 
relate to protection of the healing area in the rectum from irritating material 
there and from strain or stretching that may tear apart the newly healed sphincter 
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muscle. Both of these objects are best attained by keeping the rectum empty for 
ten days to two weeks. This means no bowel movement during that time, and 
requires special diet and codeine or other sedative to avoid peristalsis. 

Protection of the outside wound is probably best secured in many cases 
by leaving it alone, free from irritation by douching, sponging, dressing, etc. 
If there is already an irritating vaginal discharge, pitcher douching without 
handling and perhaps vaginal douching also may be advisable, if they make 
the patient more comfortable. There is a good deal to be said pro and con 
in regard to douches and dressings in postoperative care; and as the matter 



Fig. 53r». — Incision of the si-hincter tnusclo a.t the end of the operation. This may be 
done earlier If the muscle-ends cannot be brouglit together readily. C.alled "paradoxical" 
operation for repair of the sphincter. (Miller and Brown — Am. J. Obst. A Oynec.) 

is Still in the balance and cases differ so much, the comfort of the patient may 
usually be taken as the guiding factor. In general, the less any clean wound 
is disturbed by handling and dressing, the better it heals. On the other hand, 
an irritating vaginal discharge remaining and decomposing on a wound is more 
likely to cause discomfort and infection than if removed at suitable intervals 
by a nonirritating douche. 

When the time comes for bowel movement, a soft stool is to be secured 
without straining and if possible without disturbing the healed rectum by 
enema or rectal tube. In case an enema should be found necessary to supple- 
ment the laxative, an enema of an ounce of oil should be carefully injected 
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through a small catheter and allowed to remain until A bowel movement is ac- 
complished without straining. This may be supplemented later, if necessary, 
by a small enema of water, not more than four ounces, and given slowly to 
avoid distention. 


RECTOVAGINAL FISTULA 

From injuries in labor or from destructive ulceration or from other causes, 
fistulous openings may form, extending in various directions. The diiferent 
varieties of genital fistulae, with the name given to each, are shown in Fig. 536. 

A Rectovaginal Fistula is an opening from the rectum into the vagina. 
The size of the fistula may vary from a small tortuous tract, admitting only 
a small probe and permitting only gas or fluid to escape, to a large opening, 
involving a large part of the rectovaginal septum, through which pass prac- 
tically all the roelal contents. 



Fig. BSC. — Fistulae of the genital tract, i. ITrethrovaginal fistula. S. Vesicovaginal fistula. 
.1. Kectovaglnal fistula. 4 . Vesicouterine fistula. 5. Uretoi-ovaginal fistula. 6. Intestinovaglnal 
fistula. (Gilliain — Practical Gynecology.) 

Etiology and Pathology 

The following are the causes of rectovaginal fistulae : 

1. Injuries in Labor. — In rare cases a hole may be torn through the recto- 
vaginal septum, resulting directly in a fistula. Usually, however, a fistula 
resulting from labor is due to a complete laceration of the perineum, which 
is repaired at once or later, but fails to heal entirely. The lower part of the 
approximated surfaces unites, but a small part of the upper angle fails to heal, 
and the result is a fistula extending from the rectum into the vagina. 

2. Chronic Ulceration of the posterior vaginal wall, which may be chan- 
croidal or syphilitic or tuberculous. It usually affects the lower part of the 
vagina. 

3. Stricture of the Rectum, with dilatation and ulceration of the rectal wall 
above it. 

i.- Malignant Disease of the rectovaginal septum is usually secondary to 
cancer of the cervix uteri or cancer of the rectum. 
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5. Operation , — A pelvic abscess which has niptin-cd into the rectum will, 
if opened into from the vagina, give a rectovaginal fistula. Again, in stric- 
ture of the rectum, there may be dilatation and ulceration of the rectal wall 
above the stricture with perirectal inflammation and an abscess. Such an 
abscess, if opened into from the vagina, will give a rectovaginal fistula. Again, 
the rectal wall may be injured directly in various operations. 

Diagnosis 

The diagnostic symptoms of rectovaginal fistula are the escape of some of 
the rectal contents into the vagina, and the vaginal irritation caused thereby. 
The amount and character of the leakage from the rectum vary much in differ- 
ent cases. In the smallest fistulac only gas, with occasionally some lirjuid, 
passes. With the opening a little larger, there may be free leakage only when 
the bowels are loose and the contents fluid. In still other cases, nearly all the 
rectal contents, whether fluid or solid, pass through the fistulous opening. 

Digital examination reveals a rough place in the posterior vaginal wall. 
On inspection, if the opening should be large, it may be seen; but if sm^ill, 
only a rough place with a small slit is visible. Very often a red papule mai\ks 
the vaginal opening of the fistula. PIxploratiou of the opening with a probe, 
with a finger of the other hand in the rectum, shows that the sinus communi- 
cates with the rectum. In a doubtful case in which the opening (uinnot be 
found or in which a probe cannot be introduced, the fact that there is a recto- 
vaginal fistula may be established and its location determined by injecting 
colored water (methylene blue, per cent solution) into the rectum and watch- 
ing for its appearance on the posterior vaginal wall. If there is syphilitic oj* 
chancroidal or tuberculous ulceration, or if there is a stricture of the rectum 
or malignant disease, the evidences of the complicating disease will be present, 
in addition to the evidences of fistula. 

Treatment 

In the rectovaginal fistula followdng labor, that is, where part of the 
repaired rectovaginal septum failed to heal, no secondary operation should 
be undertaken for the closiirc of the fistula for six or eight weeks after labor. 
The fistula may close spontaneously within a few weeks. Again, an operation 
ill the genital tract during the puerperiurn increases the chances of pueipei’a! 
sepsis and later, when she has recovered from the debilitating effects of parturi- 
tion, the patient will be in much better condition generally for the operation. 
Locally, also, the tissues have returned to their normal condition, and complete 
primary union is much more certain to follow the operation. For some time 
following labor the uterine discharge would tend to interfere with healing, and 
the tissues are so friable that the sutures are much more liable to cut through. 

Palliative Treatment.- In the meantime, the vagina must be kept clean by 
antiseptic vaginal douches, once, twice, or three times daily, as indicated by 
the amount of leakage through the opening. If the opening is very small, stim- 
ulation by touching it occasionally with silver nitrate stick, or Avith carbolic 
acid, Avill sometimes cause Ihe fistula to close. If tlie fistula persists after 
1h(U‘ough re<‘ovei'y from the parlurit.ion, it may be closed by operation. 
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Operative Treatment.- Thv. preparation of the patient, operator, instru- 
ments and dressings are the same as for complete laceration of the pelvic floor. 
This apparently simple operation is frequently a disappointing one, on account 
of infection from the rectum preventing healing, even in spite of the care and 
skill of those specially trained and experienced in this operative field. A point 
to be kept in mind is that every failure adds to the difficulty of subsequent 
repair, hence operation should not be undertaken unless one is prepared to 
(leal with the condition in a thorough way. 

Other Fecal Fistulae 

Occasionally there occur other varieties of fecal fistula, opening into the 
genital tract. There may be an opening into the vagina from the sigmoid 
Ilexure or from the colon or from the small intestine. There may be an opening 
into the uleriis fr(3m the sigmoid or from the colon or from the small intestine. 

VESICOVAGINAL FISTULA 

There may be an opening between the genital tract and the urinary tract 
at one of several situations (Fig. 536). The loeatieju is indicated by the name 
as follows: 

Urethrovaginal Fistula — Between Urethra and Vagina. 

Vesicovaginal Fistula — Between Bladder and Vagina. 
Ureterovaginal Fistula — Between Ureter and Vagina. 

Vesicouterine Fistula — Between Bladder and Uterus. 

Ureterouterine Fistula — Between Ureter and Uterus. 

All of these fistulae are rare, the most common being the vesicovaginal. 
A vesicovaginal fistula is an opening from the bladder into the vagina. The 
size of the fistula may vary from a small opening, permitting only slight leak- 
age, to a large opening through which all the urine pa.sses. 

Etiology 

The following are the causes of the vesicovaginal fistula : 

1. Injuries in Labor.-— In prolonged labor where the lower portion of the 
bladder is caught and held for several hours between the head and the pubic 
bone, slougliing may follow. Part of the base of tlie bladder and the anterior 
vaginal wall are bi'uised, tlie circulation is more or less cut off, the parts be- 
come gangrenous and after a few days the slough separates, leaving a vesico- 
vaginal opening through which the urine passes. Such injuries are rare in 
recent years on account of the great improvement in obstetric teaching and 
])ractice. Now, the head is not permitted to remain for several hours in such 
a position that it makes serious pressure on the bladder . If the head does not 
advance satisfactorily within a reasonable time after the rupture of the mem- 
branes, the child is delivered by forceps or otherwise. 

A still rarer form of damage to the bladder in labor is that in which the 
bladder is torn directly, either by the manipulations incident to a version or 
by the forceps. In that case the dribbling of urine is noticed immediately, 
or within a few hours after labor, whereas if the fistula is due to sloughing, 
therct is no escape of urine until the separation of the slough, which requires 
several days. 
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2. Chronic Ulceration of the anterior vaginal wall or the base of the bladder. 
The ulceration may be chancroidal, syphilitic, or tuberculous. 

3. Malignant Disease of the vesicovaginal septum is usually secondary to 
cancer of the cervix uteri. 

4. Operations , — One of the methods of treating severe chronic cystitis is 
to make an opening from the vagina into the base of the bladder, so as to give 
constant drainage of the latter. Such an opening usually closes spontaneously 
a short time after the drainage tube is removed. It may, however, fail to close 
promptly after its usefr.hiess is ended, and in that case becomes a vesicovaginal 
fistula, requiring operation. Another cause is accidental injury of the bladder 
during hysterectomy. 

Diagnosis 

The patient complains of urine coming from the vagina and of much vaginal 
irritation. In some cases the patient complains simply that she cannot coi^trol 
the urine. \ 

Digital examination reveals a rough place on the anterior vaginal wall. 
If the opening is large, it may be distinctly made out with the finger. If |hc 
opening is small, only a slight elevation or depression or rough ijlacc may ^ibe 
felt. Upon inspection, if the opening is large, it niay be seen, but if it is small, 
only a red papule mnrivs the site. If the opening be watched a few minutes, 
urine may be seen escaping from it. Cystoseopic investigation shows the loca- 
tion and size of the opening in the bladder. If the diagnosis is doubtful, sterile 
methylene blue solution may be injected into the Idadder and its appearance 
watched for at the supposed vaginal opening of the fistula. Tliere is another 
condition which must bo carefully differentiated from vesicovaginal fistula, 
namely, urcterovaginal fistula. 

When the vesicovaginal opening is large, the fact that it communicates 
with the bladder is appiircnt, and the margins of the opening and the adjacent 
surfaces of the vaginal mucosa and vesical mucosa are frequently encrusted 
with the phosphates from the decomposed urine. In one of our cases there was 
a large phosphate stone nearly filling the contracted bladder and projecting 
through the large vesicovaginal opening into the vagina. 

The irritation caused by the decomposition of urine in the vagina is very 
great, and the constant odor of decomposing urine combined with the constant 
leakage of fluid, soaking pads and clothing, makes the patient miserable. 

Treatment 

If the fistula is due to malignant disease, no attempt should be made to 
close it unless the malignant infiltration is so situated that it can be completely 
extirpated. In the inoperable cases, local cleanliness and local sedatives are 
indicated. 

If the fistula has resulted from sloughing after labor or from operation, 
it is best to postpone the operation for repair until the patient has fully re- 
covered, and the tissues have become strong enough to hold the sutures well. 
During the time the patient is waiting, palliative treatment will be necessary. 

Palliative Treatment consists in keeping the parts clean and in receiving 
and disposing of the urine so that it does not come in contact with the clothing. 
To accomplish the first object, a urinary antiseptic such as urotropin should be 
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given internally. Also a vaginal douche of borax (a tablespoonful to a quart of 
water) or a weak carbolic douche per cent) should be given two or three 
times daily, and the external genitals should be washed frequently with a car- 
bolic wash. If there is much vulvar irritation, the measures mentioned under 
Acute Vulvitis may be employed. Some relief may be given by coating all 
surfaces, with which the urine comes in contact, twice daily with benzoated 
zinc-oxide ointment. 

For catching the urine and protecting the clothing from constant contam- 
ination, one of the urinals found in the instrument stores may be helpful. Many 
types of apparatus have been devised to relieve the discomfort of these pa- 
tients. Figs. 537 and 538 show a special bed pad which has proved practical 
and useful in this matter. The quotation is from the description by Murphy. 



3 hath towels 

Fig. 537. 

Triaiii»iilar cotton pad cuvcis 



Fig. 538. 

Figs. .537 and 538. — A special pad for keeping the patient dry in bed In cases of vesicovaginal 
fistula. (Murphy — Am. J. Ohst. A Oyneo.) 

Patients having inoperable, vesicovaginal fistulas suffer much distress from being 
constantly wet. At night, the necessity of getting out of bed, in order to remove wet cloth- 
ing, interrupts their sleep to such an extent that a full measure of rest is impossible. Fur- 
thermore, the heat of the body hastens the decomposition of the urine, which is absorbed 
by the clothing, with the production of the well-hnown disagreeable odor, distasteful to 
patient and family alike. The device shown eliminates the above difliculties, for by its use, 
the patient is able to remain dry, and at the same time experiences no odor of decomposing 
urine. 

The apparatus consists of two parts, a rubber pad and an envelope. The pad is 
made of sponge rubber and measures 18 by 24 by 3 inches. It poBsesBea a centrally placed 
fenestration, measuring approximately 8 by 8 inches, which is somewhat the shape of a 
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toilet .scat. sponge rubber is eiilirely covero<l by luiviiig ceincnled to its .surface a 

sheet of siiioothi soft texture rubber. 

The envelope fits the pad, for which purpose its corners are mitered and supplied 
with metal snap fasteners; it is made of the same fine quality rubber sheeting as is cemented 
to the pad. Additional equipment includes bath towels to absorb the urine, and three tri- 
angular pieces of cotton cloth, to protect the patient's body from the rubber. 

The bed is prepared for sleeping in the usual manner. Several bath towels are 
placed in the bottom of the rubber envelope, and upon these is laid the rubber pad. The 
corners of the envelope are then fastened. Next, the pad and envelope are placed across 
the bed with the tapered end of the fenestration toward the foot. The pad is covered by 
using the three triangular pieces of cotton cloth as shown in Fig. 5118. The two pieces cover- 
ing the ends of the pad are applied last, since they are the ones which might possibly get 
wet. Either of these end pieces can be removed independently, without the patient being 
required to get out of bed to do so. In actual practice, however, the wetting of these cover.s 
is very rare. 



Flu. .^i39. — .Suction drainaf^o applied to vjiBina for uiinaiy fistula. Tubinjr I'roin catlietei' Is 
led Into a trap Ixjttlc to whic.h mild suction is applied by niean.s of a Stndinan electric supra- 
pubic pump. Insert in U|iper right shows gauze wick In vagina. The outer end of the gauze is 
held against the perforations In the end of the catheter. The catheter is taped on to the inner 
thigh and (loc.s not enter the vagina. (Saltzsteln-- Chjnec. <€ Obat.) 


In order to create an even sleeping surface, patients can make themselves comfort- 
able by utilizing pillows. The consistency of the sponge rubber pad is such that the patient 
is not conscious of its presence when awake, and she can assume any position during the 
night and still remain dry. 

The patient lies with her vulva overhanging the fenestration in the pad. The urine 
drops through the fenestration and is absorbed by the toweling, where it spreads out be- 
neath the pad, and thus is not exposed to the patient's body heat. As a result, no offensive 
odor is produced. The following morning, the moist towels are removed, the pad and enve- 
lope are cleansed with a damp cloth, fresh towels replace the moist ones, and the apparatus 
is again ready for use. The rubber fails to absorb any odor from the urine. 

The device was developed through the cooperation of Mrs. S. M., a patient in the 
Philadelphia Home for Incurables, who has been using it constantly for more than two 
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years. She had suffered from vesicovaginal and rectovaginal ffstuJas tor more than eight 
years before she had tlte opportunity of using the present apparatus. She has found the 
bed pad to be the only satisfactory method for keeping herself dry at night. 

Pig. 539 shows another type of apparatus for this purpose. It is an adapta- 
tion of continuous suction toward the solution of this difficult prol)lem, and is 
presented by Saltzstein for the care of patients with vesicovaginal fistula 
from advancing cancer of the cervix. The following quotation is from his 
article, as are also the references to articles by Draper, Hendrickson, Kenyon, 
Lowsley, McCarthy, Stediiian, and Tillotsen, which give a good sTirvey of efforts 
ill this direction. 

When carcinoma of the cervix ulcerates into the floor of the bladder, a very dis- 
agreeable and uncomfortable condition ensues. To the infected necrotic cervix discharges 
is added the pooling of stagnant urine in the vagina, thus making this tender mucosa in- 
creasingly irritated, inflamed, and sore. 

The care of this condition has been unsatisfactory. Tninsplantation of the ureters 
into the sigmoid has been considered, but at this stage of the disease the ureters are usually 
dilated from the stricture caused by cancer extension into the broad ligament, and the 
prognosis for length of life is too uncertain (2 to 6 months) to make this extensive opera- 
tion practicable. Bilateral lumbar ureterostomy has been done occasionally with success. 

The employment of a permanent urethral catheter will keep some patients dry if 
the hole in the bladder is high up near the cervix and is not too large. Very often the 
catheter soon irritates the urethra, however, and the patient demands its removal. Locally, 
w'e have tried to keep these jiatients comfortable by means of rubber sheet and double pads 
placed underneath the hips and thighs, and by giving them a supply of perineal pads which 
they may change ns frequently us necessary (every 20 to 40 minutes). Borne have used a 
sea sponge in the vagina. Others liave used an inflated toy balloon. 

Urologists have, during the past few years, made increasing use of continuous suc- 
tion to carry off the urine from draining bladder wounds. The principles of applying suction 
to an open wound or orifice are that no vacuum be formed in the wound, and that there bo 
no cupping action on the walls or bottom. 

Various devices have been described to lit on to the body surface comfortably in 
order to dispense with drainage tubes or for use when these tubes are not needed. In all 
such device.*? a gauze wick lies in the urine or in the secretion to be absorbed. Air is sucked 
through a perforated catheter, lube, or mask attached to the gauze. The suction pulls the 
urine through the gauze, into the tubing, and then into a trap bottle. 

The slightest suction or cupping pull in the vagina is painful, but a piece of gauze 
can bo inserted into the vagina, attached to a perforated catheter outside the vaginal 
orifice, and the proper suction will transport the urine out into a bottle and keep the vagina 
clean. We have used the Hendrickson catheter attached to the Stedman electric supra 
pubic pump. This catheter ends in a flat spade-like tube, on one surface of which are 6 
to 8 large perforations. A thick gauze wick is attached to this tube, and the free end is 
moistened and inserted three to four inches into the \aginn. The catheter remains just 
outside the vagina. Tlie tubing is then led over the patient ^s thigh to a gallon drain 
bottle on the floor. The pump is attached to the other tube of the bottle. 

I’ho vaginal wick must be changed as it becomes soiled, that is, every one or two 
davs. No other care is necessary except the routine cleansing of tubing and bottle. 

Op6rEtioii. — Operation for vesicovaginal fistula should be undertaken only 
by those experienced in surgical work. Even a suiall fistula may be difficult to 
close, and is likely to be converted into a larger one by unsuccessful attempts. 
The operation must in each case be carefully planned, and be based on accurate 
knowledge of the relation of the fistula to the ureters and urethral sphincter 
and the extent of fixation of tissues to be used in repair. Details are given in 
tlie Operative Oyneeolngy. 
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DISPLACEMENTS OF THE UTERUS 

Points in Anatomy 

The uterus is situated about the center of the pelvic cavity (Fig. 540) with 
the body of the organ inciined forward, the long axis of the organ being di- 
rected to a point above the symphysis pubis, the direction varying in different 
individuals and in the same individual at different times. The uterus is not 
fixed in one position, but can be moved easily in all directions — upward, down- 
ward, forward, or laterally, it is pressed somewhat backward in the pejlvis 
when the bladder is distended and somewhat forward when the upper part of 
the rectum is distended. \ 

It is clear, therefore, that the uterus possesses normally a considerable 
range of mobility, and it is only when it remains beyond the normal range that 
it can be said to be displaced. 

What Holds the Uterus in Normal Position? As just staled, there is noth- 
ing that holds the utei'us immovably in any one position. Hy a combination of 
several factors it is i)revented, ordinarily, from going beyond certain limits, 
and is permitted free mobility within those limits. 

The factors that thus assist in maintaining the uterus within normal limits 
are the pelvic floor, the broad ligaments, the uterosacral ligaments, the round 
ligaments, tlie normal weight and size of the uterus, and the normal tone and 
fullness of the pelvic tissues. The combination of supporting and balancing 
and guy-rope action of these structures is suggested by the somewhat similar 
combination in the working of a swing (Fig. 541). 

Kinds of Displacement 

There are three kinds of uterine displacement which constitute clinical 
entities requiring separate consideration, namely, retrodisplacement, prolapse, 
and inversion. Anteflexion of the cervix is the designation applied to the con- 
dition in which the cervix bends forward so that its axis is directed along the 
vaginal canal, instead of across it as normally. This condition is nearly always 
a developmental defect due to persistence of the fetal position of the cervix. 
The corpus uteri develops forward normally but the cervix fails to assume its 
normal direction. The simple position of the cervix causes no disturbance. 
The imperfect development is the important factor in the frequently associated 
dysmenorrhea and stenosis of the cervical canal, and hence the condition is best 
considered along with other developmental defects in Chapter XIII. 

Anterior displacements of the corpus uteri and lateral displacements of 
the uterus occur only as incidental conditions in the course of other diseases, 
usually an enlarging tumor or abscess, and hence do not require separate 
consideration. 
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RETRODISFLACEMENT OF UTERUS 

Backward displacement of the uterus occurs in four forms. The most com- 
mon form is shown in Pigs. 542 to 544. It is a combination of version and 
flexion. The whole uterus is turned back to a certain extent and then the 
corpus is bent back still farther. If it is desired to go beyond the general 
diagnosis of retrodisplacemeiit and specify the particular type, this common 
type could be designated “retrovcrsioflexion.'^ Occasionally a pure retro- 
flexion, as shown in Pig. 545, or a pure retroversion as in Pig. 546 is encoun- 
tered, but they are infrequent. There is a still rarer type, in which a uterus 



Fig'S. .542-.'i44. — The throe desrees of retrorlisi)lacoinent of tlie uterus aiul tlie touch signs 
of each. Fig. 642, First doRree- corpus out of n^acli of oxaniining fingers, botii .abt)Vp and below. 
Fig. 643, Second degree — vaginal fingers feel posterior smface of corpus uteri extending directly 
back. Fig. 644, Third degree'' vaRlnal finger.s impinge on corpus ub'ri turned down into the 
posterior cul-de-sac. 



with the vagina. Fig. 546, Pure retroversion, the whole uterus being turnrd back while the rela- 
tion of the corpus to the cervix is undisturbed. Fig. 547, Retroversion of a uterus with an ante- 
flexed cervix. 

A pure retroflexion or pure retroversion is a rarity, nearly every case being a combination 
of the two, hence the use of the term ‘'retrodlsplacement" which covers both flexion and version. 


with an anteflexed cervix becomes turned backward in the pelvis, as shown in 
Pig. 547. The descriptive designation of this would be ‘^retroversion of uterus 
with anteflexion of cervix.’* It has been referred to as “ retrocession,’’ but 
that is only a general term meaning “a going back” and hence does not indi- 
cate the special condition present. 

In general when the uterus is found back, the diagnosis should be “retro- 
displacement of uterus,” avoiding the terms “retroversion” and “retroflexion” 
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except in those cases in which the physician has been able to examine deeply 
enough really to differentiate the different types. In many eases, owing to the 
difficulties of deep pelvic palpation, one is doing well to determine definitely 
that the uterus is retrodisplaced. ‘‘Retrodisplacement^^ is the term the authors 
shall use generally in referring to backward displacement of the uterus. It 
includes retroversion and retroflexion and any combination of the two. 

Etiology 

Retrodisplacement of the uterus may be due to causes connected with 
childbirth (relaxed floor, subinvolutioii) or to noiipuerperal causes, such as 
developmental defect or enlarging tumor. Developmental defect as an etiolog- 
ical factor is often overlooked. On account of imperfect development, the 
infantile position of the uterus persists to some extent. In such cjises the 
impeifect tissue development of uterus and adjacent structures is likely to be 
a larger factor in the causation of symptoms than the simple backward posi- 
tion of the uterus. 

Knowing that a large proportion of retrodisplacements are due to the 
stretching of the supports in childbirth and the backward tendency of the 
heavy subinvoluted uterus, preventive measures are employed. These consist 
of measures to aid normal involution of the uterus and adjacent tissues post- 
partum and avoidance of conditions which would interfere or which would put 
extra strain on weakened structures during the process of repair. The back- 
ward tendency of the heavy lUerus is counteracted by (a) having the patient 
lie on the abdomen or side during convalescence rather than on the back and 
(b) beginning the knee-chest posture program after the pelvic blood-vascular 
system is sufficiently readjusted and stable to eliminate the danger of embolism 
- tliat is, in four to six weeks after delivery if the uterus is found in retro- 
displacement on check-up examination at that time. 

Falls may be disregarded as a cause of retrodisplacement of the normal 
uterus. As previously explained, the uterus is not fixed but is normally mov- 
able within wide limits, and provision is made for its return to the normal 
position after these physiologic excursions. Tlie uterus is so well protected 
from jars and shocks that only a severe injury which breaks the protecting 
bony pelvis is at all likely to cause pathologic retrodisplacement, and then only 
through direct change in the adjacent structures by injury or exudate. 

Pathology 

The essential pathologic change is indicated in the name and in the defi- 
nition. The amount of backAvard displacement may be very conveniently ex- 
pressed as first or second or third degree. In retrodisplacement of the first 
degree, the fundus lies just about at the promontory of the sacrum, in the second 
degree the fundus lies in the hollow of the sacrum, while in the third degree it 
lies Avell down in the cul-de-sac below the level of the internal os (Pig. 544). 
Of course, in practice all gradations are found, from the normal position to the 
most marked backward displacement. The exact dividing line between the 
different degrees is not distinct and the division into first and second and third 
degrees is an artificial one, but it is convenient and usually cases on examina- 
tion may be placed in one class or the other and so recorded. 
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Symptoms 

The symptoms accompanying reirodisplacement of the uterus are due 
principally to the complications. There has been some question as to wliether 
uncomplicated retrodisplaceinent causes any symptoms. In many cases where 
retrodisplacement is found it is clearly incidental, the symptoms being due to 
some other condition. It is important to recognize this fact and to differen- 
tiate accurately the cause of the patient’s distress before subjecting her to 
operation or other troublesome treatment for the retrodisplacement. This inci- 
dental symptomless retrodisplacement is found principally in the nonparous 
and in the aged. In the active childbearing period the uterus is large and 
heavy, and troublesome discomfort may result from circulatory disturl)ance 
which in a less active uterus would be unnoticed. Consequently it is in such 
cases that correction of a movable retrodisplacement by i)cssary and knee-chest 
posture may give complete relief. j 

Retrodisplacement of the uterus may cause discomfort or may aggra\ii1e 
distress due to other lesions, the latter being the combination condition present 
in most cases requiring operation. The principal associated symptoms are 
menorrhagia, backache, leucorrhea, bladder and rectal distress, and st(‘rilit,y. 

Diagnosis 

The symptoms mentioned are common to many diseases and hence arc not 
at all distinctive of retrodisplacement. The diagnosis of retrodisplacement 
must rest upon the physicfil examination. In examining the patient it is found 
usually that the cervix is lower and farther forward than is iioj'mal, and that 
it also points forward. 

When making the bimanual examination, search is made for the body of 
the uterus in its normal location, by placing the ends of the fingers in the front 
of the cervix and pushing the cervix upward and backward and at the same 
time pressing the fingers of the other hand into the pelvis from above. In retro- 
displacement it is not there so placing the vaginal fingers back of the cervix 
and making bimanual examination, a mass is found back of the cervix, which 
is about the size and shape of the body of the uterus and apparently continuous 
with the cervix. 

If the uterus is in only the first degree of retrodisplacement (Fig. 542), 
the fundus may be so high as to be out of reach of the vaginal fingers, and 
yet far enough back to be out of reach of the fingers above. The difficulty is 
much increased if the patient holds the abdominal muscles tense. In these 
cases the body of the uterus may sometimes be raised so that it can be felt by 
the abdominal hand by pushing up the cervix with the fingers in the vagina. 
This lifts the whole uterus — body and all. If the displacement is marked (that 
is, second or third degree), the fundus can usually be felt by the vaginal fingers, 
back of the cervix (Fig. 544). When a mass is felt in front or behind the 
cervix, it must then be determined whether or not the mass is the corpus uteri. 
Figs. 548 to 559 show the principal conditions that must be taken into con- 
sideration in the differential diagnosis. 
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The differential diagnosis is made by making out the position, size, shape, 
consistency, tenderness, mobility and attachments of the mass, as explained 
under Gynecologic Examination (Chapter II). 

Determine Mobility. — After having determined that the body of the uterus 
is backward, and about how far backward, the next point to determine is 
whether or not it is freely movable. The vaginal fingers are pressed well in 



Fifths. r»48-f)30. — Dlfforonl lal diaKiioHi.s uf retrodi.splaccmenl of uterus. Conclltlona Himulat- 
ins retroili.splaceriient. Fijn. 54 8, InOtinimatory exudate in tiie cul-de-sac, which may be mis- 
taken for retrodisplacement when eorpua uteri is not identitted above on account of a thick or 
tense abdominal waill Fis. 5411, Tubal mass in cul-de-sac simulatinj;; the corpus uteri in that 
situation. Kig, 550, Myoma of the posterior uterine w^all winch may cause considerable dlf- 
flculty in dlfferentinl diai^nosis from retrodisplacement. 



Fig. 551. Fig, 552. Fig. 553. 

FIss- 551-553.^ — DifEerential diagnosis of retrodisplacement of uterus. Conditions that may 
ob.scure a retrodisplacement. Fig:. 551, Myoma of anterior uterine wall that simulates the 
corpus uteri. Fig. 552, Uterine carcinoma with intlltration in front of cervix that may be mis- 
taken for the resisting corpus uteri. Fig. 553, Tumor of bladder that gives a resisting mass in 
the general position of the corpus uteri. 
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Fig. 654. 


Fig. 555. 


Fig. 556. 


Figs. 554-566. — Differential diagnosis of retrodisplacement of uterus. Complicated cases of 
retrod is^acement. Fig. B54, Adnexa prolapsed under the retrod! splaced uterus. Fig. B55, 
Myoma In the posterior wall of the retrodisplaced uterus. Fig. 556, Myoma on the anterior part 
of the fundus of the retrodisplaced uterus. 
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under the fundus, and an attempt is made to lift it (B^igs. 560 to 563). If it 
cannot be raised from its position, it is fixed. The fixation may be due to 
adhesions or to the fundus being caught under the promontory of the sacrum. 
To determine which condition is present, catch the cervix with the tenaculum 
forceps and pull it downward and forward (Fig. 564). This maneuver pulls 
the uterus forward and away from the promontory. Then, while holding the 
uterus in that position, the fundus may be lifted past the promontory (B^ig. 
565), provided it is not otherwise held. If the uterus still cannot be raised, 
it is probably adherent — i.e., fixed in its false position by adhesions, the result 



Figs. 657-559. — Differential dlaf^nosis of rotrodisplaccmcnt of uterus Confusing condi- 
tions associated with early pregnancy. Fig. .557, RetrodispUiceinent with early pregnancy. Fig. 
568, More advanced pregnancy with sacculation of the softened wall posteriorly. Fig. 569, 
Retrodlsplacement with early pregnancy and a myoma in the T»osterior uterine wall. Keeping 
the possibility of such troublesome combinations in mind will often save an embarrassing mis- 
take In diagnosis. 



Figs. 660-562. — Determining the presence and extent of adhesions in retrodlsplacement of 
the uterus. Fig, 660, The fundus uteri adherent low posteriorly. It cannot be gotten away from 
this region. Fig. 661, Adhesions higher. These usually permit considerable movement of the 
fundus uteri but it cannot be raised high enough to be caught with the abdominal Angers. Fig. 
562, Light adhesions In the adnexal region. The fundus can usually be raised high enough to be 
caught with the abdominal Angers but docs not come well forward or will not stay forward 
when released. 


of infiamrnation. This probability is increased if there is evidence of infiam- 
mation about the tube on either side. 

There is one other condition that may cause the uterus to be held in its 
backward position. Sometimes when the fundus lies low in the cul-de-sac, the 
sacro-uterine ligaments produce some constriction above it and prevent its 
return. This action of the sacro-uterine ligaments is increased if the cervix be 
strongly pulled upon. This is a rare condition and is possible only when the 
uterus is in the third degree of retrodlsplacement. 
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Oomplications. — There are several conditions that frequently accompany 
rctrodisplacement and that must be taken into consideration. For example, 
relaxation of the pelvic floor, chronic cervicitis, endometrial hyperplasia, chronic 
metritis, salpingitis with or without exudate and adhesions, and tumors of the 
uterus or adnexa. 

The last two mentioned may cause trouble in determining the exact loca- 
tion of the body of the uterus. In examining a patient, do not stop when you 
find one lesion, but make a thorough examination and find all the lesions present. 

Treatment 

If there are no symptoms, no treatment is needed. But the patient should 
be kept under observation so that if symptoms do develop, effective treat- 
ment may at once be instituted before the case has run along and developed 
complications. 

The treatment to be adopted depends on whether the uterus is movable 
or adherent. 


WHEN THE UTERUS IS MOVABLE 

In a case of rctrodisplacement with movable uterus, the first step in the 
treatment is to replace the uterus to its proper position. There are two ways 
of doing this — by bimanual manipulation or by employment of the knee-chest 
posture. 

Bimanual Replacement. — By the manipulation employed in the bimanual 
examination, the uterus is often replaced. 

If it cannot be replaced by the ordinary bimanual examination methods, 
then catch and draw down the cervix with a tenaculum forceps (Pig- 564), 
and raise the fundus as high as possible with the fingers in the vagina. Then 
press the abdominal hand deeply into the back part of the pelvis, locate the 
promontory, and work along it into the pelvis back of the uterus (Pigs. 565, 
566). The fundus uteri is then brought forward and at the same time the cervix 
is carried backward, as shown in Fig. 567. After bringing the fundus forward, 
bend it well down over the vaginal fingers as shown in Pig. 568, in order to 
take out any backward flexion that may be present. 

To carry out these manipulations successfully, the abdominal walls must 
l)e relaxed and the uterus not very tender. If the patient has a thick layer 
of adipose tissue, the examining fingers sometimes cannot get near enough to 
the uterine body to manipulate it satisfactorily. If the patient holds the ab- 
dominal walls tense, on account of pain or nervousness, the abdominal fingers 
cannot reach the uterus. If the uterus is inflamed and tender, the pressure 
necessary to these manipulations causes too much pain. 

Knee-Chest Posture.— When the uterus, though movable, cannot be replaced 
by the bimanual manipulations, the knee-chest posture may be used. After the 
patient has been placed in this position (with the clothing about waist thor- 
oughly loosened), the Sims speculum is introduced. The cervix is then caught 
with the tenaculum forceps and pulled forward. This brings the fundus uteri 
out from the promontory and permits it to fall forward into its proper position. 
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The cervix is then pushed well backward into the hollow of the sacrum, and a 
pessary or packing is put in to hold it there. 

The old method of replacement by sound or repositor is mentioned only 
to be condemned. The sound or intrauterine repositor used in this way is 
dangerous. A uterus that is not adherent can usually be brought forward by 
one of the two methods already mentioned. In a uterus that is adherent the 
use of a sound or repositor is liable to lead to inflammation or perforation of 
the uterus. 



Fig. f)6H. Fig. 564. 

Fig. 563. — Attempting to rai.se tiie fundufl uteri, to dotrnnine whether or not it is fixed. 
This is also the first step in bimanual replacement of the uterus. (Pryor — Gynecology.) 

Pig. 564. — Bimanual replacement. Catching the cervix and pulling forward the uterus, so 
the fundus will be clear of the sacral promontory. (Kelly — Operolwe Gynecology.) 




Fig. 565. Fig. 566. 

Fig. 565. — Bimanual replacement. Rai.sing the fundus uteri past the sacral promontory. 
( Pryor — Gynecology. ) 

Fig. 566. — Bimanual replacement. Working the abdominal fingers down over the sacral 
promontory, so a.s to get behind the fundu.s uteri and bring It forward. (Pryor — Gynecology.) 


In some cases the uterus and adjacent tissues are too tender to permit the 
manipulations necessary for replacement. In such a case, hot vaginal douches, 
purgatives, and the knee-chest posture morning and evening for a few days 
may diminish the tenderness very much. In such a case, after the knee-chest 
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posture has been taken morning and evening for a few days, the uterus may 
be found forward at the next examination. 

The Pessary. — After the uterus has been replaced, then comes the problem 
of holding it there. The most convenient and efficient device for this purpose 
is the pessary. In uncomplicated cases this is often all that is needed. 



Fig. 667. Fie. 568. 


Fin. 667 — Brineing tiic fundus uteri forward and pushing the cervix backward and up- 
ward (Kelly — Ojterafive Gj/necolop}/.) 

Fig, 608. — The uleru.s brought forward into position. Thi.s shows also the method of tak- 
ing the backward flexion out of the uterus by bending it firmly forward over the vaginal fingers. 
(Is^elly— Oprrattvr Gjmecolof/p.) 


Varieties of Pessary 

Innumerable forms liuvc been recommended, and to attempt to mention 
all of them would be a waste of lime. They have long been made of hard 
rubber and are now available in Iranslucent plastic material. With the new 
chemical plastics as well as with the rubber pessaries, watch should be kept 
for possible allergic reaction with allergic patients. Both the hard rubber and 
the plastic pessaries may be molded by heating in hot water, thus permitting 
some adjustment to special conditions. 

The following three forms are the principal ones used at present iu the 
treatment of retrodisplacement, and they are sufficient in practically all cases 
in which a pessary is the preferable method of treatment. 

1. Hodge Pessary (Fig. 569, A ). — This pessary, devised by Hugh L. Hodge, 
professor of Diseases of Women in the University of Pennsylvania from 1835 
to 1863, may be taken as the type of the hard rubber ring pessaries. It is the 
original model from which nearly all other pessaries of that character descended. 
It is still much used and, as explained later, is the most suitable one for certain 
conditions. 

2. Albert Smith Pessary (Pig. 569, B ). — Albert H. Smith modified the 
Hodge pessary in two important particulars. He narrowed the anterior end 
so' that it fits well up into the narrow portion of the pubic arch, the point 
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projecting slightly into the arch. This tends to keep the pessary from turning 
or slipping about in the vagina and at the same time causes the anterior part 
of the pessary to lie higher — so that it is out of the way and does not interfere 
with coitus or with the introduction of a douche nozzle. Ilis other modifica- 
tion was a lengthening of the posterior arm of the pessary. This pushes the 
posterior vaginal fornix further upward and backward, thus increasing the 
ability of the pessary to hold the cervix uteri well back in the pelvis. 

3. Thomas Pessary (sometimes called the Smith-Thomas pessary). — T. Gail- 
lard Thomas modified the Smith pessary by thickening the posterior end into 
a bulbous enlargement. This distributes the pressure over a larger surface of 
the posterior fornix. 



Fig. 569. Fiff. 570. 

Fig. 669. — A, The Hodge pessary. B, The Albert Smith pessary. 

Fig. 570. — ^The pessary In place. The action of the pessary is to hold the posterior vaginal 
fornix, and with It the attached cervix, well backward and upward in the j>elvla. (Skene — 
Diseases of Women.) 


Action of the Pessary 

The action of the Hodge pessary and its modifications, as ordinarily used 
in a case of retrodisplacemeut, is to hold the cervix back in the hollow of 
the sacrum (Fig. 570). As long as the cervix is held w^ell back in the pelvis, 
the fundus uteri will stay forward where it belongs. The pessary holds the 
cervix uteri back in place by holding back the posterior vaginal vault (to 
which the cervix is closely attached) and also by pushing upward and back- 
ward on the sacro-uterine ligaments, thus putting them on the stretch. To 
accomplish this, the anterior portion of the pessary must have a rather firm 
support, which it gets from the pubic arch (with intervening soft tissues) and 
the pelvic floor. 

The action of the pessary, with its many curves, seems to be a veritable 
puzzle to many students and to not a few practitioners, yet it is clear enough 
when properly approached and studied. The principle of action is the same 
as though a straight stick extended from the pubic arch to the posterior vaginal 
vault. As long as the anterior end of the stick is supported by the pubic arch, 
neither the posterior vaginal fornix nor the cervix, which is closely attached to it, 
can approach the vaginal outlet. The cervix can move up and down through 
a small arc, but it cannot come any nearer the vaginal outlet and conse<iuently 
as the cervix is held well back in the pelvis the fundus uteri stays forward. 
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This is practically the action of the pessary. It takes its fixed point of 
support from the pubic arch (the soft tissues intervening), being held up 
against the narrow part of the arch by the pelvic floor. As long as the ante- 
rior end of the pessary is properly supported (held stationary), the posterior 
end holds the posterior vaginal vault and the attached cervix well back in 
the pelvis. The ring shape of the pessary and the various curves are simply 
to adjust it comfortably to the adjacent structures. The open ring permits 
the cervix to project through the pessary, the sides to lie well out of the way 
in the lateral angles of the vaginal canal, and the uterine secretion to flow 
outward without hindrance. 

The marked upward bend of the posterior portion of the pessary increases 
its ability to push the posterior vaginal fornix upward and backward and put 
the sacro-uterine ligaments on the stretch. The long upward curve of the front 
part of the pessary with the narrow anterior end permits the anterior end to 
lie up out of the way in the narrow part of the arch, and also furnishes a slope 
against which the perineum and front part of the pelvic floor act advanta- 
geously, helping to support the pessary in both an upward and backward direc- 
tion and thus taking some of the pressure off the extreme anterior end. 

AVhen the pelvic floor is severely torn, it permits the pessary to sink 
lower in the pelvis. The anterior narrow end lies at a wide part of the arch, 
a part too wide to furnish support for it and it slips outside a short distance. 
This permits the cervix to come forward and then the fundus goes backward. 
In such a case, if we use a pessary with a wider anterior end (e.g., the regular 
Hodge pessary) it, being wider, impinges on the sides of the arch and holds 
the cervix back where it belongs. In very severe laceration, the marked re- 
laxation of the pelvic floor allows the pessary to come so low — to such a very 
wide part of the arch — that not even the Hodge pessary will stay in. In such 
a case some temporary relief may be given by other styles of pessary to be 
mentioned later. 

Selection of Pessary 

The selection of the pessary best adapted to a particular case concerns the 
style, size, and special modifications. 

As to style or form, in retrodisplacement the authors prefer the Smith 
pessary (Fig. 5G9, /J), in all but exceptional cases. 

The exceptional cases in which this pessary may not be satisfactory are 
as follows: 

AVhere there is a severe laceration of the pelvic floor. In these cases a 
pessary Avith a Avider anterior end is required, as previously explained. Here 
the regular Hodge pessary is usually the preferable one. In lacerations of 
extreme severity, where the parts are so relaxed that neither the Hodge nor 
Smith pessary will stay in, the inflated ring pessary or one of the other forms 
mentioned under Prolapse may give some temporary relief. For permanent 
relief in such a case operative measures are required. 

When there are painful inflammatory lesions about the uterus or a pro- 
lapsed and tender ovary. As a rule, however, in such cases time spent with 
pessaries is time Avasted, as far as any permanent relief is concerned. 
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As to the size of pessary to be selected, the approximate length may be 
determined by measuring with the examining fingers the distance from the 
posterior vaginal vault (pushed well up) to the pubic arch. The length of 
the pessary should be a trifie less than this. The width of the pessary which the 
vagina will accommodate may be determined approximately by the apparent 
roominess of the vagina as felt in vaginal palpation. 

However, the size of pessary that will keep the uterus in position with 
the least discomfort can lie determined certainly only by trial, and several 
pessaries may have to be worn for a short time before the most satisfactory 
one for that particular case is settled upon. A pessary that is too small fails 
to hold the uterus in position and tends to slip out. A pessary that is too large 
causes pain. 

The special modifications refer to slight changes in shape from the regu- 
lar form, occasionally re(|uired to make the pessary more comfortable or mole 
satisfacto7’y in retaining the utej*ns in position. \ 

1. General narrowing of the pessary. The pessaries as purchased rnainV 
tain a ratio between the width and the length (the longer the pessary t}u\ 
wider it is). As a rule tliis is desirable. In some cases, liowever, the vaginal 
opening is too small to admit a pessary of sufficient length. To overcome this 
difficulty, drop the pessary in boiling water (e.g., in the instrument sterilizer) 
until it becomes slighliy pliable, then remove it with a forceps, grasp it with 
a towel, and squeeze it so as to narrow it laterally to the required extent, and 
hold it thus until it cools, the cooling being hastened by allowing cold water 
to run over it. Do not keep it very long in the hot water or it will become so 
pliable that it flattens into a simple ring, which is not desirable unless a very 
extensive reshaping is required. 

The Findley folding pessary is a hard-rubber ])essary of I he Smith foian 
which has a soft-rubber insertion at each end, thus permitting the i)essary 
to be narrowed or folded for introduction by simple squeezing as it is intro- 
duced, the pessary returning to its original shape wlmn inside. It is convenient 
when a patient with a small vaginal opening requires a long pessary. Exj)eri- 
ence with flexible rubber pessaries, however, would indicate eventual harden- 
ing and cracking of the flexible ends. 

2. Local Bending. When softened in boiling water, tlie hard-rubber pes- 
sary may be modified in shape in various ways to adjust it to sf)ecial conditions, 
such as a tender spot to be avoided or a condition rerpiiring incr(‘as(‘ or diminu- 
tion of the longitudinal curves. 

Pessary Used Only After Replacement 

The pessary is ordinarily not used until the uterus has been bi*ought 
forward. The pessary is not, as many suppose, used to push the fundus uteri 
forward, neither is it used to prop the fundus forward. The pessary has 
nothing to do directly with this part of the uterus. All the pessary does is 
to hold the cervix well back in the pelvis, as previously explained, and then in 
the ordinary state of affairs the fundus must stay forward. 
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There are some exceptions to the rule that a pessary is used only after 
replacement. In some cases of roomy pelvis, in which it is difficult to raise 
a movable fundus uteri because it gets out of reach, a pessary may be used 
somewhat as an extension to the finger, to help raise the fundus within reach 
of the abdominal fingers. 

Again, in a case of movable uterus which cannot be brought forward 
satisfactorily, if a pessary is introduced and the patient instructed to take 
the knee-chest posture twice daily, the uterus may be found forward at the 
next examination a few days later. 


Introduction of the Pessary 

Ordinarily the pessary is introduced with the patient in the dorsal posture, 
immediately after the uterus has l)een brought forward by bimanual reposition, 
as already described. 

Ilefore introducing a pcssai’y, cleanse it thoroughly in an antiseptic solu- 
tion and then lubricate it with a suilable ointment. In introducing it into 
the vaginal opening, if the opening seems rather small, put one finger in the 
vagina and depress the perineum strongly to make room for the pessary. 
Remember, in introducing a pessary or speculum or the examining fingers into 
llie vagina, if the opening seems small and more room is desired, the pressure 
must always be made backward, depressing the perineum. The least pressure 
forward will pinch the tissues against the pubic arch. 

The introduetion or placing of the pessary is carried out as follows: Hold 
the pessary by the anterior end, depress the perineum well with one finger 
(Fig. 571) and introduce the posterior end with the breadth of the pessary 
lying in the anteroposterior diameter, M'hich is the largest diameter of the 
opening. The pessary should be held somewhat obliquely so as not to make 
painful pressure on the urethra (Pig. 572). When the pessary is about haH- 
way in (Fig. 573), turn it so that the breadth of the pessary lies laterally (Fig. 
574), and the posterior arm is directed upward. Then push the pessary along 
until’ it will not go any farther. It stops because the posterior end is against 
the anterior lip of the cervix. Then introduce a finger into the vagina beneath 
the pessary, catch the posterior bar with the finger tip (Fig. 575), depress it 
(Fig. 576) and then push the pessary past the cervix. Fig. 570 shows the 

pessary in place. 

After the pessary is in place it is well to have the patient walk about the 
room a little, to see whether there is any discomfort. If there is any decided 
pain or marked discomfort, try a smaller size or another form. 


Instructioiis to Patient With Pessary 

The care of a patient having a pessary in place includes the following 

points: x • 

Visits to the Physiciaii.—When the pessary is introduced the patient is 
directed to return in a week, or before if there is any pain. There is more or 
less uncertainty for the first week or so, as to just hew the pelvic stractures 
will accommodate themselves to a pessary. For that reason it is well to m- 
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Fig. 571. Introducing- tlie pussary. First slcn — depressing the perineum. 

\^a Oie pessaiy througli tlio vaginal opening The width of the nes.sarv 

/omcwl.at%biiqv[X?o'a^^^^^ ''' 'l>=H«etor, but 1. lurn,.;i 



— Ibtro'lucing the pessary. The pessaiy Is lurnoj so tlie wiJth lies transver.eiv 
<l*s-hi®ter is the Ion? diaiiictcr of the vaslnal canal, thoucli not of the vacinai 
entrance. The pessary is then pushed in until its further progress is stop^d by the ce^7x® ' 

for tufnfng"* -’'"*’'®'^"’""®^ *'’® pessary. The pessary is now well within the vagina and ready 
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struct the i)atient to return at once if any unusual pain is felt or if the pessary 
appears to slip out of position. 

When the pessary is found satisfactory at the second and third visits, it 
is to be assumed that it will prove satisfactory right along, and as long as 
the patient feels well she need not return, except every month or six weeks 
as conditions indicate. This return at regular intervals of a few weeks is im- 
portant in every case (though, exceptionally the intervals may be longer) 
for three reasons — (a) because the pessary is liable to accumulate concretions 
that may prove irritating, (b) because long-continued pressure may produce 
irritation at some point in the posterior vaginal fornix, and (c) because it is 
important to know whether the pessary is doing the work it is used for, and 
whether everything is going as it should. Injurious pressure on the wall is 
indicated by a distinct groove or ridge with infiltration in the affected area. 
When such is present, the pessary should be left out for a few weeks or a 
different form used. If necessary to leave the pessary out for a time, the 
knee-chest posture night and morning is to be employed. 



Fig. 575. B76. 


Fig. 576. — Introducing the pessary. The index finger is passed to the top of the posterior 
end, wiiich is then depressed until it can be pushed past the cervix, as shown in Fig. 576. 

Fig. 576. — Introducing the pessary. The posterior end depressed and being pushed past 
the cervix. The pessary is shown in place in Fig. 670. 

Douches. — The patient wearing a pessary should take a vaginal douche 
every day or every few days. If the discharge is very free, it may be advis- 
able to take two douches daily. If there is practically no discharge, two 
douches weekly may be sufficient. Ordinarily the patient is directed to take 
a douche once daily or every other day. 

Knee-Chest Posture. — The knee-chest posture (Fig. 329), taken by the pa- 
tient night and morning, is very useful in those cases in which the uterus tends 
to return to its old position or in which the patient complains of downward 
pressure in the pelvis. It causes the patient some inconvenience and is not 
necessary when the pessary holds the uterus well up and entirely relieves the 
symptoms. But in many cases of damaged pelvic floor, its use along with the 
pessary is very advantageous. 
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The activity of the patient need not be curtailed on account of the pes- 
sary. The pessary is meant to hold the uterus in proper position and restore 
the patient to comparative health, so that she can pursue her usual activities 
without disturbance. If the patient cannot pursue her usual activities after 
the pessary has been worn a month or two, the pessary has failed of its pur- 
pose, and some more effective method of treatment is indicated. 

In some cases, the replacement of the uterus and wearing of the pessary 
are carried out principally to increase the chance of pregnancy, and in such 
cases coitus is permissible from the first. It is well to mention this fact to 
the patient or her husband, as otherwise it may be thought that coitus is not 
possible while the pessary is in place. 

If pregnancy should develop, the pessary should be worn just the same 
until the uterus has become large enough to prevent its sinking back into the 
pelvis. The douche should then be taken only warm — not hot, for a hot douche 
may excite uterine contractions and lead to miscarriage. Usually along in the 
third or fourth month the pessary is taken out, as it is of no further use, ai^d 
if left in longer it might cause irritation and disturbance. \ 

Occasionally a pessary excites pain shortly after pregnancy takes place. 
If so, it should be removed, the patient being directed to take the knee-chesi 
posture two or three times daily, to keep the fundus uteri forward. 

When to Discard the Pessary 

The time at which the pessary may be discarded varies much in different 
cases, and in each case is more or less a matter of trial. A very good rule is 
to leave out the pessary after the uterus has remained in position continu- 
ously for six months. Direct the patient to return in a few days. If the uterus 
has returned to its old backward position, replace it and use the pessary again 
for several months. 

If the uterus maintains its forward position without the pessary, direct 
the patient to return again in two weeks. If then the uterus is in proper 
position and the patient is feeling w^ell, she may be discharged, being directed 
to return if symptoms should at any time reappear. 

The Inflated Ring Pessary. — The action of the inflated ring pessary is 
principally to raise the uterus and adjacent tissues somewhat and to support 
them. It has no particular action in holding the cervix well back in the pelvis 
nor in maintaining the uterus in a proper forward position. Consequently, the 
field of usefulness of this particular form of pessary is in those cases in which 
the uterus cannot be got into the forward position or cannot he maintained there. 
The simple supporting of the uterus, thus overcoming the slight prolapse which 
is present in most cases of retrodisplacemcnt, often gives the patient much relief, 
though the retrodisplacement has not been corrected. 

Persistence of Symptoms 

The effect just noted of the simple support of the uterus serves to show 
the importance of the slight prolapse in these cases and serves to show also 
that the retrodisplacement, as a factor in the causation of the symptoms and 
as a factor to be considered in the treatment, is not of such exclusive impor- 
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tance as one might infer. The relief that follows operative replacement and 
permanent correction of the retrodisplaeement is due, to a large extent, to the 
simultaneous elevation of the uterus and adnexa. 

When there are troublesome symptoms that are not relieved by the meas- 
ures previously mentioned, operative treatment is required. The various 
classes of operative measures are mentioned further along. 

In order that the operative treatment may prove satisfactory, the patient 
should be put through a most careful and thorough pelvic examination, that 
the exact cause of the persistence of the displacement may be accurately 
determined, and the form of operative treatment selected accordingly. 

In a large proportion of the patients who have borne children, there will 
be found a relaxed condition of the pelvic floor and of the broad ligaments 
and sacro-uterine ligaments. It is evident that in such a case the simple 
bringing of the fundus uteri forward and fastening it there is only a small 
part of the necessary work. The pelvic floor must be strengthened, and some 
means must also be used to lift up the uterus and thus overcome the prolapse 
due to the relaxation of all the supp(u*ts of the organ. In many of these cases 
the uterus is large and heavy from subinvolution or other pathologic process. 

WHEN THE UTERUS IS ADHERENT 

When the fundus uteri cannot be brought forward by the methods pre- 
viously described and no tumor that is responsible for the fixation can be 
felt, it is assumed that the uterus is ‘ ^ adherent, ^ ^ i.e., held in its abnormal 
position by the products of pelvic inflammation, affecting the tube or the per- 
itoneum or the connective tissue. The fixation may be so close that the fundus 
cannot be moved appreciably, or it may, on the other hand, permit consider- 
able movement in various directions, but not enough to allow the fundus uteri 
to be brought entirely forward. 

For the purposes of treatment it is convenient to divide these cases of 
adherent retrodisplaeement into two classes — (1) those in which the inflam- 
mation is acute or subacute, and (2) those in Avhich it is chronic or has prac- 
tically disappeared, leaving only the sequelae. 

Inflammation Acute. — These cases present, in addition to the retrodis- 
j)lacement of the uterus, the usual symptoms and signs of acute or subacute 
pelvic inflammation. The symptoms presented by the patient are due prin- 
cipally to the inflammation, and the treatment is at first directed wholly to that. 

When the inflammation sub.sides, the troublesome symptoms may disap- 
pear to such an extent that no treatment for the retrodisplaeement is required. 
It is the relief of pain and discomfort that the patient seeks and when this 
can be secured simply by the relief of the inflammatory trouble, it is not neces- 
sary to disturb the uterus. In fact, as a rule, anything in that direction short 
of removal of the inflammatory focus will tend to stir up again the trouble- 
some symptoms. 

Operation is required, however, in a majority of these cases sooner or 
later, either because of a persisting focus of inflammation, with chronic in- 
validism, or because of the sinking and dragging of the heavy retrodisplaced 
uterus on the damaged and sensitive adnexa or adjacent structures. In the 
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case of a partially movable uterus, the wearing of a pessary (for example, the 
inflated ring pessary) that holds the heavy uterus up, will sometimes give 
considerable relief. Such a pessary prevents the constant dragging of the 
uterus on its supports and on the sensitive adnexa, and in that way gives 
relief, though there is no correction of the retrodisplacement. 

Chronic Inflammation. — In the chronic cases, fixation of the retrodis- 
placed uterus is usually due to inflammation beginning in a fallopian tube; 
consequently it is frequently accompanied by salpingitis and an inflammatory 
exudate involving one or both tubal regions. There may be a collection of pus 
in a tube or in the mass of exudate about the tube, or there may be only a 
mass of inflammatory exudate without xms, or there may be only adhesions. 
If the previous inflammation was in the connective tissue, there will be infil- 
tration remaining from the pelvic cellulitis (parametritis). In either case, 
the uterus is found in an abnormal position and cannot be replaced byjthe 
methods previously described. 

In these cases, considerable relief may be given by measures that t^nd 
to allay the accompanying pelvic inflammation and that stretch the adhesions 
and that support the uterus to some extent. However, such complications giV"- 
ing active trouble usually require operation. ' 

In cases with only old adliesions holding the uterus, manual stretching of 
the adliesions by repeated slow pressure to raise the fundus may eventually be 
effective in replacement. When a more evcnl}'' distributed gradual pressure is 
advisable, as in cases of pregnancy with retrodisplacement, a long bag containing 
mercury may be used with the knee-chest posture. The empty end of the bag 
is slipped into the vaginal vault and then the mercury allowed to fill it, the pies- 
sure to be maintained over a considerable period depending on conditions and 
the patient’s reaction. 

Operative Treatment 

The objects of the operative treatment are two: first, the removal of 
products of inflammation and of damaged organs as far as necessary and, 
second, the lifting and bringing forward of the body of the uterus and fasten- 
ing it. This requires major operative work. 

P'ig. 4 shows the course of the round ligaments, tlie shortening of which in 
various ways constitutes the usual special step in retrodisplacement operations. 
At first the shortening of the ligaments was carried out extraperitoneally by 
opening the inguinal canal on each side, the first successful operation being 
performed by Alexander of Liverpool in 1881. 

Later, when the advances in antiseptic and aseptic technique reduced the 
high mortality of intraperitoneal work, the ligament shortening was carried 
out by intraperitoneal operation. This enabled coincident surgical treatment 
of the associated inflammatory lesions which rendered so many retrodisplacement 
cases not amenable to extraperitoneal shortening. 

The type of retrodisplacement due to imperfect development of the uterus 
from the infantile position may not cause any trouble requiring treatment. 
But if there should be associated symptoms and correction be attempted, per- 
manent correction is likely to be found difficult because of the general tissue 
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fixation and the poor development of the structures used to maintain cor- 
rection. In these cases, endocrine treatment to promote further development 
is indicated in addition to any mechanical means employed. 

PROLAPSE OF THE UTERUS 

Prolapse of the uterus is that condition in which the uterus sinks decidedly 
below its normal level in the pelvis and appears at or near the vaginal opening. 
Tt is known also as ^‘procidentia/’ and is frequently referred to by patients as 
“falling of the wornb.“ 



Fig. 577. 


Fig. 578. 


Tig. 577.'— The upper dinphragiu rin<l tlu> lower diuphragni of the pelvis, showing the sling 
action anteroposteriorly. In the upper dlaphnigm, the anteroposterior sling Is formed by the 
uterosacral ligaments posteriorly anil the uteropubic fascial plane anteriorly. In the lower 
dlaphrugBi, the anteroposterior sling, ind. rated here diagiammatically, is formed by the levator 
am musoloH and surrounding fasciae, with supplementary mu-scles In front and behind. 

This illmstralion indicates also the deflecting action of the corpus uteri, which receives the 
intraabdormnal pre.ssurt* upon itvS posterior surface and distributes It toward the margins of the 
supjiorting dlaiihragm. 

Fig. 578. — The upper diaphragm and the lower diaphragm of the pelvis, showing the sling 
raction transversely. In the upper diaphragm tlie transverse sling is formed by the broad llga- 
ment.s, and particularly by the strong supporting .structures forming the lower portion of the 
broad ligaments. In the lower diaphragm, the transverse sling is formed by the levator anl 
muscles and surrounding fasciae, .shown here diagrammatically. (Crossen and Crossen — Opera- 
five Oynecoloffij.) 




Fig 579.“ Dlsarrungemcnt of the deflecting luoclianism by rctrodisplacement of the corpus 
uteri, accompanied by relaxation of the pelvic floor. In the presence of such conditions, the 
development of prolapse is ordinarily only a question of time, for there is no adequate resistance 
to Intra^abdomlnal pres.surc. 

Fig. 580. — Prolapse of uterus and bladder developed. The intra-abdominal pressure tends 
to push the structures farther and farther out of the pelvis. (Crossen and Crossen — Operative 
Gynecology . ) 


Etiology 

The largest factor in the origin of uterine prolapse is the gresit Btretching 
of the birth canal and adjacent tissues incidental to the passage of the child 
in parturition. The component structures of the pelvic floor have already 
been described and illustrated, and the supravaginal supporting diaphragm of 
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muscular and fibrous structures is shown in Figs. 577 and 578. Subinvolution 
of these stretched tissues is an important item in theil' remaining loose and 
nonsupportive. Open tears may contribute some, but not much when repaired 
at the time. 

Retrodisplacement of the uterus is another factor contributing to prolapse. 
Retrodisplaccrnent disarranges the positional combination which is an impor- 
tant aid in the supporting mechanism. When the uterus is forward in normal 
position, intra-abdominal pressure tends to push it forward more and to 
strengthen the support, as indicated in Fig. 577. When the uterus is in retro- 
displacement, its axis is directed toward the pelvic outlet, and the intra- 
abdominal pressure tends to push it down in that direction, as shown in Fig. 
579. The continuance of this downward pressure, day by day, gradually 




Flp. 581. 582. 

Fig. 581. — I’rolapse of the uterus in a, nullipara. (Hirst — Diseases of Women.) 

Fig. 582. — Prolapse of the uterus In a virgin. (KUstner — Kurzes Dehrbuch dor Oynako- 
logic . ) 


stretches the supports, and the uterus and attached structures are pushed lower 
and lower, as shown in Fig. 580. Retrodisplacement not only disarranges the 
normal positional combination support but also places the uterus with the small 
end directed toward the outlet so that it becomes a wedge which will gradually 
dilate the lower part of the birth canal, even though it may have been repaired. 

Prevention of prolapse consists of (a) repairing tears at delivery, (b) 
aiding normal involution by every means, and (c) correcting retrodisplacement 
if present. 

A special type of case due to childbirth damage is that in which the pro- 
lapse comes on after the menopause, long past the time when trouble from 
birth injury is expected. This paradoxical happening is explained by the fact 
that after the menopause the atrophy of muscular tissue may so interfere with 
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the normal tone and fullness as to lead to the development of prolapse at that 
late age, the previous relaxation of the pelvic floor not having been sufficient 
in itself to cause it. 

A third factor which appears in the origin of prolapse in some cases is 
imperfect development of the pelvic structures. In infancy the uterus extends 
upward in the direction of the vaginal axis and with the cervix in line. As 
development continues, the whole uterus comes forward, with the corpus more so. 
When development is imperfect, the infantile position may persist. As a cause 
of prolapse there are two items in this developmental defect. One is the retro- 
displacement of the uterus, favoring prolapse as explained above, and the other 
is the tissue weakness characteristic of poorly developed structures. Lacking 
the tone and supporting strength of well-developed tissues, they gradually give 
way under the stress of adult activity and permit the uterus to prolapse. Re- 
membering these facts, one will not be so astonished at encountering uterine 
prolapse in the nullipara (Fig. .581) or even in the virgin (Fig. 582). A point 
to be kept in mind in handling this type of case is that the pelvic tissues lack 
the normal strength and resistance, and Avhen repaired in the usual way are 
very likely to stretch again with return of the prolapse. Consequently, care 
sliould be taken to employ measures which will give extra guard against re- 
currence. 

Another i)oint is that this defect may be associated with more extensive 
defective development, including spina bifida occulta. Laws has called attention 
to the role, often overlooked, of occult spina bifida and its accompanying weak- 
nesses as a factor in bladdei* dysfunctions, uterine i)rolapse in nullipara, sphinc- 
ter weakness, and rcgiojial nerve disturbances, lie states that * the symptoms 
may be absent till adult life and then be considered as due entirely to injuries 
of childbirth,’^ and again, ^^the vaginal plastic surgeon should think of occult 
spina bifida in terms of innervation of the skin, muscles, and connective tissue 
of the pelvic floor,” 

Pathology 

In considering prolapse, it must he kept in mind that the uterus normally 
has considerable up and down movement. Respiration causes movement of 
the uterus, which is noticeable during the speculum examination, especially 
with the patient in the Sims posture. 

There may be considerable exaggeration of the usual downward displace- 
ment without any symptoms, and that could hardly be called pathologic. 
The condition is not called prolapse unless there is marked downward dis- 
placement, and this is almost always accomputiied with backward displacement 

of the uterus. 

Prolapse is a progressive process, as indicated in Fig. 583. If the cervix 
is just appearing at the vaginal orifice, the condition is designated as prolapse 
of the FIRST DEGBKK (Pig. 584). If the cervix jirotrudes from the vaginal orifice 
a considerable distance but not more than half of the uterus is outside, it is 
called the second dkgree (Fig. 585). If the larger part of the uterus bes out- 
side the pelvis, it is called the third degree, or complete prolapse (Fig. 586). 

In the usual case of prolapse, the uterus is found retrodisplaced and low 
in the pelvis, the pelvic floor is found lacerated and there is present more or 




FJe:. 583. 584. 


Fie. 583.— Prolapse of Uic utoius, .showmi; the vanou.s .steps in the piocr.s.s. (Kelly-— 
Operative Gynecolof/V - ) 

Fig. 584 — Prolapse of uteru.s— first degree, the ceivix eoniing to the vaginal outlet. 
(Hirst — Diseases of Women.) 



Pig. 685. ^8®' 


Fig. 685. — Prolapse of uterus — second degree, the uterus coming a considerable dLstance 
outside the body. 

Fig. 686. — Prolapse of uterus — third degree, the entire uterus lying outside. (Hirst — 
Disenaea of Women.) 
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less endometritis with discharge. The vaginal walls also are relaxed and 
thrown into folds by the position of the uterus, and may be found projecting 
outward at the vaginal opening, forming an anterior or posterior colpocele. 

The projecting vaginal wall precedes the cervix on its downward journey. 
If the bladder follows the projecting vaginal wall, as it frequently does in severe 
prolapse, the condition is known as cystocele. In some cases of severe prolapse, 
the anterior rectal wall follows the projecting posterior vaginal wall, forming 
rectocele. 

The cervix in many cases has been severely lacerated and is chronically 
inflamed and is the seat of cystic disease and of irritating discharge. In 
severe prolapse, ulcers often appear on the cervix or vaginal walls, being due 
to irritation of the clothing and to interference with the circulation of the 
prolapsed portion. The interference with the circulation may be due to two 
factors — constriction of the prolapsed portion by the vaginal opening and 
stretching of the uterine blood vessels with consequent diminution in their 
caliber. All the ligaments of the uterus are stretched until they give practi- 
cally no support, and the lower pelvis is occupied by the intestines instead of 
by the pelvic organs, which are prolapsed outside. Sometimes coils of intes- 
tines may lie in the cul-de-sac behind the uterus, outside the vaginal opening, 

S3rmptom8 

The symptoms of prolapse of the uterus are dragging pains in the back 
and pelvis, worse when walking, some protrusion at the vulva, and sometimes 
difficulty in urinating. In some cases the protruding bladder must be pushed 
back into the pelvis before the patient can urinate. Even then there is more 
or less residual urine which is likely to lead to cystitis. Some patients com- 
plain of partial incontinence of urine when coughing or laughing. In excep- 
tional cases, it is this partial incontinence that brings the patient to a physician, 
and he must recognize the cause or he will fail in the treatment. 

Examination reveals as follows in the different degrees of prolapse : 

First Degree. — The pelvic floor is relaxed and there is more or less pro- 
trusion of the vaginal walls. The uterus is usually retroverted and the cervix 
is low in the pelvis and far forward, near or at the vaginal opening (Fig. 584). 
Coughing or straining causes the cervix to sink lower and the vaginal walls 
to protrude more. 

If there is still doubt as to whether the uterus sinks low enough to be 
called prolapse or to cause symptoms, the patient may be examined in the 
standing posture, but this is rarely necessary. 

Second Degree. — The cervix is found protruding at the vulva and may 
be made to protrude more by bearing down (Fig. 585). There is also pro- 
trusion of the vaginal walls and sometimes of the bladder. Rectoabdominal 
examination (Fig. 587) shows the fundus uteri low in the pelvis. 

The cervix and vaginal walls may return into the pelvis when the patient 
is lying down. There is more or less erosion about the cervix and sometimes 
ulceration. 

Third Degree. — There is a mass nearly as large as the fist protruding 
from the vulva and lying between the thighs (Fig. 586). It is covered by 
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the turned-out vaginal wall which, from friction of the clothing, has become 
dry and hard, resembling ordinary epidermis. At the lower part of the mass 
is the cervix, which is represented by a hard nodule with an opening in the 
center and more or less erosion or ulceration about it. The appearance of 
the cervix depends upon how much laceration of the cervix there has been. 

Grasping the mass and palpating it to determine its contents, there is 
found a hard elongated mass — extending upward from the cervix. Usually 
the size and shape of the uterus can be accurately made out. From the cer- 
vix there is more or less discharge which may be clear and glairy, resembling 
the white of an egg, or it may be mucopurulent. 



Fig. 587. — Determining the i3osit]on of the body of the uterus by rectoabdoininal palpa- 
tion, in the differential diagnosis of prolapse from elongation of the cer\’ix. (Ashton — Practice 
of Gynecology). 

Pig. 688. — Testing position of bladder In a ca.se of extensive pr«)la[>se, when the usual 
palpation of the mass still leavc.s the location of the bladder in doubt. (Ashton — Practice of 
Gynecology) . 

If the bladder has prolapsed also, it is felt as a thick cushion of soft tissue 
in front of the hard uterus. If there is a question as to the i)r(\senee of bladder 
in the mass, a sound may be iiitroduct'd to determine that point (Fig. 588 ), but 
it is better to avoid sounding the bladder unless there is .slrfmg rtiason for doing 
so, as it may introduce infection. The vaginal wall often presents spots of 
ulceration, especially about the cervix, and there may be much irritation over 
the whole mass and about the external genitals. 

The residual urine and recurring attacks of cystitis and the dragging and 
narrowing and kinking of the ureters from the gradually increasing prolapse, 
eventually cause damage to the upper urinary tract. 

The duration of the prolapse is a factor in the extent of damage — that is, all 
the time that a prolapse of considerable extent is allowed to continue without 
adequate support there is increasing damage to the ureters and kidneys. The 
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progress of such condition is so gradual that it may escape notice until brought 
to attention by infection in the damaged tract. In Pig. 589 is shown an autopsy 
specimen from a patient who came into the hospital with long-standing prolapse 
and uremia. 

Investigators have listed various factors in such ureteral narrowing, such 
as, stretching and narrowing of the intramural portion of the ureter in the 
bladder prolapse, compression of the ureters outside the bladder by the con- 



FiB. 589.— Autopsy careful* dUs'ectloS*ahowrd%^^^ 

Slip had a prolapse of many ^ anj hvdronephrosis. The constriction was at 

as showa In the Ulustra- 

tjon. — (Wallingford-- Alii. ,L Ohst, <( Gynec.) 


striding ring of the pelvic floor through which the mass prolapses and con- 
striction of the ureters by the overlying uterine arteries being pulled down oyer 
them. In the ease shown in Fig. 589 the pressure of the dragged-down utenne 
arteries was apparently the particular factor in the ureteral stenosis, which M 
to the extensive double hydroureter and hydronephrosis. Infection entering the 
damaged tract completed the destruction of the kidneys. 
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Differential Diagnosis 

Any swelling in the vagina or mass projecting outside may be mistaken 
for uterine prolapse, such as cystocele or rectocele or pedicled myoma, coming 
outside or still inside the vagina, or enlarged cervix or inverted uterus — all of 
which are shown in Figs. 590 to 595. Being rather unusual, the following con- 
ditions may cause an error in diagnosis : 

1. Hypertrophy of Cervix. — In this condition (Fig. 594) the body of the 
uterus is felt nearly at its normal height in the pelvis. Also the depth of the 
uterus is increased, the amount of increase depending on the length of the hy- 
pertrophied cervix. Furthermore, the posterior vaginal wall is usually not 
pushed down, as it would be by a prolapse of the uterus, and the bladder is 
usually not involved in the projecting mass. 



Flg-a. 690-592. — ^Differential dlagnosia of prolapse of uterus. Other conditions that cause a 
projecting mass at the yag-lnal outlet, and which may be mistaken for uterine prolai)sc. Fiff. 590, 
Cystocele. Fig:. 591, Rectocele. Fitr. 592, Projecting pediculatcd myoma. 



Fig. 593. 


Fig. 594. 



Fig. 596. 


Figs. 593-595. — Differential diagnosis of prolapse of uterus. Other conditions that cause a 
mass low In the vagina. Fig. 593, Pediculated myoma from uterus. Pig. 594, Elongated cervix 
uteri. Fig. 595, Inverted uterus. 


2. Tumor or Cyst of Vagina. — By careful digital examination, the cervix 
may be felt above the projecting mass and near its normal position. 

3. Tumors of Uterus, Projecting Prom Cervix. — Such tumors are, of course, 
more or less pediculated and almost invariably they are fibroids. In such cases, 
there is felt near the vaginal entrance a mass, which may be hard or soft (Figs. 
592, 593). If the mass is sloughing, part of it will be soft. No cervical opening 
can be felt in the mass and, by exploring higher around the mass, the cervical 
ring can be felt at the upper part of the vagina. If the tumor is sloughing, 
there is usually bleeding and a very offensive discharge. Furthermore, by bi- 
manual examination, the body of the uterus may be felt near its normal position. 
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4. Inversion of Uterus. — In a case of inversion, a large mass, apparently 
a tumor, is felt in the vagina (Figs. 595, 607). The vaginal walls can be ielt 
extending up past the mass. If it is sloughing, there will be bleeding and 
a foul discharge. Furthermore, the body of the uterus is not felt where it 
ought to be (Fig. 608, A). It is apparently nowhere in the pelvis, and by deep 
bimanual examination a depression may be felt with the abdominal hand at 
the upper end of the vagina — a cup-shaped depression with a hard margin, 
where the body of the uterus should be (Pig. 608, B). Inversion differs from a 
tumor in that a sound cannot be introduced far into the uterus, for the cavity 
is more or less obliterated. 

Treatment 

The means of treatment may be divided into two classes — palliative and 
curative. 

Palliative Measures 

The palliative measures after reduction of mass and treatment of irritation 
or ulceration are (1) pessary support, to keep the uterus and bladder within 
the pelvis, and (2) tampons and other palliative measures for conditions not 
suitable for pessary treatment. 




Fig, 596. Ftg. 597. Fig. 698. 

Kigs f)96-r>9S.— Fig. 596, Flexible ring pcHsary. Fig. 597, Inflatea ring pessary. Fig. 598, Hard 

rubber disk pessary. 


1. Pessaries. — If there were no drawbacks to pessary treatment, its con- 
tinued use ill preference to operation might be advisable in those cases in which 
it gives subjective relief, But unfortunately there are drawbacks. Aside from 
the troublesome home care by the patient and the expense of necessary visits 
to the physician, there is the ever-present chronic vaginal and cervical irrita- 
tion from the pessary. Much study has been given to the serious problem of 
eliminating this irritation, and considerable progress has been made. The most 
important thing is not the shape and materials of the jiessary but the removal 
of it each night, thus relieving the pressure-irritation and permitting thorough 
cleansing of the vagina. 

Ring Pessaries.— -The ring or disk pessary (Figs. 596 to 598) is the simplest 
type of prolapse pessary. It is introduced edgewise and then turned so that 
the ring lies crosswise in the vagina. It is sufficient for some of the milder 
cases. If there is much relaxation of the pelvic floor, the ring tends to turn 
and slip out. 

Menge Pessary.— The Menge pessary (Fig. 599) consists of a hard rubber 
ring with a detachable stem which prevents the ring from turning in the 
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tiff. 599. — The Menge pesisary. A, The pessary with the stem In place. B, The pessary with tlie 
stem detached from the ring portion of the pessary. 


I » 




1 p®®’ The Oellhorn pessary. A, General appearance. B, Introducinflr neasar 

otSiSrr strongly depresaed. C. P.ssary In plaw. ( GeRhorn : J ( 
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vagina. As ordinarily used (left in place continuously between olllce visits) 
the Meiige pessary has the disadvantage that it blocks the vaginal canal, thus 
interfering with cleansing of the vagina and with coitus. 

By attaching the stem before introduction and using a smaller size of 
pessary, it is possible to introduce and remove it as one piece; and by definite 
instruction some patients may be taught to do so. It is difficult, however, 
for the patient to remove this pessary, because the stem is sliort and rounded 
with no ridge or grasping surface. This disadvantage is overcome in the 
Gel) horn pessary. 



FiK, 601. — The Gehrung pessary. A, The pessary as viewed from above. B, The pessary 
as viewed from the side. C, The pessary in place, showing the action of the upper arch In 
holding up the uterus and base of the bladder. D, Showing how the heel on each side indents 
the tissues some distance from the vaginal opening. Instead of pres.sing into the opening like a 
wedge, as do other pessaries. 

Oellhom Pessary. — This pessary (Pig. 600) has the supporting character- 
istics of the Mcnge typo and yet is removable by the patient. The pessary is 
introduced as follows, quoting from Oellhorn’s article. 

'*It is inserted, w ell lubricated, edgewdse and in an oblique direction, so 
as to avoid the urethra, Avhile the perineum is strongly pushed downward. It 
is introduced into the vagina by a corkscrew-like motion. Once within the 
vaginal lumen, the pessary is pushed upward until only the extremity of the 
stem shows in the vaginal entrance. The appliance then lies transversely 
beneath the cervix, as shown in Pig. 600, C, The patient removes the pessary 
every night by pulling on the handle of the stem, turning the latter to one 
side, and then reversing the steps of introduction. Straining downward will 
facilitate this procedure.’’ 
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Gehning Pessary. — In those cases of severe prolapse not amenable to the 
previously mentioned pessaries, particularly where the cystocele slips out be- 
side them, the Gehrung pessary (Fig. 601) is very helpful. When properly 
placed, it usually gives eifective support to the troublesome bladder and uterus, 
and yet does not interfere with vaginal-vault douching or with coitus. But it 
cannot be removed and replaced by the patient. In fact the manipulations of 
introduction are such as to require careful study and practice by the physician 
for his use of them. 



Fig. 602. — Introducing the Gehrung pesaary. A, Showing how the pessary is held. B, First step 
in the introduction — see directions for introduction. 
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The introduction and satisfactory adjustment of the Gehrung pessary 
require considerable study and experience. In introducing the pessary the 
right heel is grasped in the fingers of the right hand, as shown in Fig, 602, A. 
The upper arch is below. With the right heel held to the left side of the vulva, 
the left heel of the pessary is pushed into the vaginal opening as far as it will 
go (Fig. 602, B). Then the right heel, still grasped in the fingers of the right 
hand, is swung across to the right side as indicated in Fig. 603, A. This brings 
uppermost the upper arch which was below, and causes the left heel of the 
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A. B. V. D, 

Fig. 605. — A, Cup and belt pessary. B, Ct D, Different cups that may be used. 

pessary to pass under the cervix (P'ig. 603, A) to the patient’s left side (Fig. 
603, B). Now the pessary is pushed in farther, the left heel passing around 
behind the cervix far enough to permit the right heel to slip inside (Fig. 603, 
C). The right heel of the pessary is then pushed along the vaginal wall to the 
right side (Fig. 604, A), until the right and left heels are situated symmetrically 
on each side of the vaginal opening (Fig. 604, B). The next step is to push 
the pessary up (Fig. 604, B) until the lower arch lies above the vaginal opening 
and'behind the urethra, and the upper arch supports the uterus and base of the 
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bladder (Fig. 604, C). This puts the supporting arches in the position shown 
in Fig. 601, C, and the heels of the pessary take hold at the sides of the vaginal 
opening as indicated in Fig. 601, 1). 

If the heels tend to slip around at first, a little tannic acid powder may 
be used on each side, to prevent slipping until the heels become set. 

Cup and Belt Pessary. — This form of suiiport consists of an abdominal 
belt to which arc attached rubber cords which in turn hold in place a hard 
rubber stem and cup extending into the vagina (Fig. 605). It is an old form 
of pessary which sometimes gives much relief in extreme cases in which every 



FIs. 606. Kig. 607. 


Fig. 606. — Complete* inversion of the uterus, forming a large mass at the vulva. This is 
a postpartum Inversion and the placenta is still attached to the turned-out fundu.s uteri. (After 
Bumm. Williams — Obstetrics, D. Appleton-Ccntury Company.) 

Fig. 607. — Inversion of tlie uterus, forming a mass In the vagina. (Kelly — Operative Oyne- 
cology.) 


form of pessary depending on the pelvic floor for support slips right out. Of 
course this pessary, as well as other pessaries, is only a makeshift giving tem- 
porary relief, and curative operative procedures are indicated in suitable cases. 
But some of these women are not in physical condition for operation, while 
some others refuse operation, preferring to get along with a fairly satisfactory 
pessary. A modification sometimes useful is that form in which a ball is sub- 
stituted for the cup at the top of the stem. 
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2. Tampons, Best in Bed, Astringent Douches. — Where no form of pes- 
sary will hold the structures back, a firm vaginal packing of gauze or cotton 
tampons may be placed, preferably with the patient in the knee-chest posture 
or in Sims' posture. This packing will hold the uterus up temporarily and, 
by placing a pad over the vulva and holding it firmly in place by a strong 
T-bandage, the packing may be kept in place two days. This method is very 
useful when treating the ulceration often found about the cervix and also to 
give temporary relief while preparing the patient for operation. 

If the patient can spare the time to go to bed and remain there a Aveek 
or two, taking astringent douches when not packed, she will experience con- 
siderable relief from pain and discomfort. This is csp(‘cially important when 
there is ulceration of the cervix or vagina requiring treatment. 



n. 


Fiff. 608.- of inver.sinn cjf Uie iiterua. A, Do tern lining the ab.‘^oncc of the body 

of tlio uteruiii from the polvic cavity. B, Determining the presence of a cupsha-ped depression 
above the cervix. ( Ashton— FiYictice of Qyneco]ogy.) 


Citkative Measures 

These are all operative and may be divided into two classes : (a) those 
that preserve all the genital functions, and (b) those that do not. 

Prolapse of the uterus and adjacent organs giving sufficient trouble to 
require operative treatment requires extensive work by an experienced sur- 
geon, with careful adaptation of method to type of prolapse and complications. 
Much advance has been made in the operative handling of prolapse cases, and 
the various operations suitable for different types of cases and complications 
are considered in detail and freely illustrated in our Operative Gynecelogy. 

As to indications for curative operation, it is important to keep in mind 
the danger of ureteral narrowing and back-pressure when second or third 
degree prolapse is allowed to continue unrelieved over a long period. The 
advance of minor prolapse to the more marked degree is so gradual and with 
so little acute disturbance that patients become accustomed and adjusted to it. 
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and sometimes prefer to go along with the annoyance rather than submit to 
operation or employ pessary treatment with sufficient consistency to keep the 
uterus in place. 

In advising such a patient, the physician must give weight to the demon- 
strated tendency toward ureteral narrowing, with the gradual insidious de- 
velopment of hydroureter, hydronephrosis and damage to kidney function (Fig. 
589). These facts emphasize two items concerning treatment in prolapse cases. 
First, prolapse of second or third degree requires treatment (operative or by 
pessary) which will keep tlie uterus and bladder in place and check the tend- 
ency to hydroureter and hydronephrosis, even though there is no severe sub- 
jective disturbance from the prolapse. Second, a patient coming for operation 
for prolapse should have preoperative investigation as to hydroureter and 
hydronephrosis, that precautions may be taken to meet existing handicaps in 
that direction. j 


INVERSION OF UTERUS 

Inversion of the uterus (Figs. 606 to 608) is a serious and rare displace- 
ment which is nearly altogether an obstetric affection. It occurs only in tlie 
puerperal state, except when due to the dragging weight of a tumor. When 
due to a tumor it simply constitutes one of the pathologic conditions incident 
to the tumor and does not require separate consideration. When occurring 
with a tumor, it is usually with a submucous myoma, and the condition is 
described and illustrated with that subject in Chapter Vllt. The puerperal 
type (Figs. 606, 607) constitutes a .serious obstetric emergency, of which full 
description is given in obstetric textbooks. 



CHAPTER VII 


INFLAMMATORY AND METABOLIC DISTURBANCES 

OF THE UTERUS 


111 addition to indatninution and new growths and dlsplaceiueuts of the 
uterus there are certain organic changes due largely to disturbance in the 
metabolism of the organ — either from endocrine disorders, as in endometrial 
hyperplasia, or from defective circulation and allied conditions, as in subin- 
volution. For convenience, these disturbances of metabolism and the inflam- 
matory disorders arc grouped together in this chapter. Laceration of the 
cervix is placed here also, for its clinical significance, in regard to products or 
symptoms or need for treatment, is due largely to complicating inflammation. 
These conditions affecting the uterus will be presented in the following order : 


In Cervix Uteri 

Acute Cervicitis. 

Chronic Cervicitis (including ero- 
sion, eversion, laceration, cyst 
formation, leucoplakia, and se- 
quelae of laceration). 

Ulcer of Cervix (simple, chan- 
croidal, syphilitic, tuberculous, 
etc.). 

Polypi of Cervix. 

Hypertrophy of Cervix. 


In Corpus Uteri 

Hyperplasia of Endometrium and 
Polyp Formation. 

Membranous Dysmenorrhea. 
Acute Endometritis. 

Chronic Endometritis. 

Chronic Metritis. 

Subinvolution. 

Hyperinvolution. 

Hypertrophy of Myometrium. 
Senile Atresia of Uterine Canal. 
Tuberculosis. 

Syphilis. 

Echinococcus. 


ACUTE CERVICITIS 

Acute cervicitis is acute inflammation of the cervical mucosa and under- 
lying tissue lying between the external and internal os. It is due to infection 
with ordinary pus germs or with the gonococcus. In gonorrheal vaginitis, 
the inflammation frequently extends into the cervix and may remain in check 
there for some time. If in a case of gonorrheal vaginitis applications are made 
within a healthy cervix, gonorrheal cervicitis is likely to result. 

A common form of cervicitis due to ordinary pus bacteria is that found 
in lacerations of the cervix with everted mucosa, in which inflammation comes 
and goes owing to irritation of the turned-out mucosa by the vaginal bacteria. 
Streptococcic or staphylococcic infection of the cervix may follow labor or 
abortion, but in the acute stage it is usually overshadowed by the more serious 
inflammation in the body of the uterus, i.c., the septic metritis. 
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When there is pelvic congestion from any one of its various causes, there 
may be increased secretion of clear cervical mucus and some reddening about 
the external os. This is frequently designated cervicitis, but it is apparently 
a circulatory rather than a bacterial disturbance. This hypersecretion with 
some erosion comes not infrequently in virginal conditions, when the patient 
is generally atonic or there is occupational or postural or endocrine pelvic 
congestion. It is seen also in the newly married, when care must be exercised 
to avoid mistaking it for beginning gonorrheal infection. 

Symptoms and Diagnosis 

The principal symptom of acute cervicitis is increased discharge from the 
cervix, with the irritation resulting therefrom. The cervical secretion is tena- 
cious and stringy and resembles the white of an egg except that it is less fluid 
and more jellylike. The normal cervical secretion is clear and alkalinje in 
reaction. In gonorrlieal cervicitis the free pus admixture causes the m^cus 
to become an opaque yellow plug in the cervix, with the tenacious stringy 
(pialities cluiract eristic of cervical mucus. In inflammation due to other bac- 
teria the pus admixture is usually less in amount. There is usually consider- 
able erosion about the external os, from the irritating discharge. There ai-e 
also hyperemia of the cervix and bleeding on slight manipulation. The pa- 
tient has an uneasy sensation of weight and discomfort in the pelvis, though 
acute cervicitis alone rarely causes pain. If there is much pain, it is probably 
due to some other trouble, for which search shoidd be made. 

Acute cervicitis causes but little troulde in diagnosis. The irritating 
partially opaque mucous discharge from the external os shows that there is 
inflammation in the cervix. The absence of pain and of tenderness of the 
body of the uterus on bimanual examination, and the absence of other symp- 
toms of endometritis indicate that the inflammation is confined to the cervix. 
Whether or not it is gonorrheal may be determined by looking for evidence of 
gonorrhea elsewhere (vagina, urethra, vulvovaginal glands) and ))y examining 
the discharge for gonococci. 

Treatment 

The objects of treatment in a case of acute cervicitis are (a) to prevent 
the inflammation from spreading to the body of the uterus and (b) to remove the 
irritating discharge and the consequent discomfort. These effects arc best 
secured by prompt administration of sulfathiazole or other sulfonamide, to 
check the gonococcal process and eliminate it as soon as possible. Details are 
given under Gonorrhea in Chapter IV. As to local treatment, attainment of 
the objects mentioned is aided (1) by avoiding any treatment or instrumenta- 
tion within the cervical canal, limiting all applications to relieving irritation 
of the vaginal walls, (2) by warm lactic acid douches once or twice daily to 
remove the accumulating irritating discharge from the vagina, and (3) by 
limiting activity, such as dancing or long walking or other unusual exertion. 
Occasional office application of some mild antiseptic to the irritated vaginal 
walls and cervix will aid in relieving the discomfort. 
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CHRONIC CERVICITIS 

Including Erosion, Eversion, Laceration, Cyst Formation, Leucoplakia, and the 

Sequelae of Laceration 

Chronic cervicitis is chronic inflammation of the tissues of the cervix. It 
usually starts in the lining mucosa, but has extended deeply into the surround- 
ing tissues by the time it becomes chronic. 

Chronic gonorrheal cervicitis and chronic septic cervicitis follow acute 
inflammation of like character, though in some cases the acute symptoms are so 
slight as to escape notice. Laceration of the cervix is a fruitful source of chronic 
cervicitis, opening up the cervical glands and lymph spaces to the infection. 



Fig. 609. — Cervicitis, chronic and localized to certain areas. This photomicrograph shows 
a ronsiderablf! part or the cervical canal with its branching glands. The external os with its 
squamous epithelium is well shown. Notice that there are scattered inflammatory areas in the 
gland walLs, both near the cervical canal and m tlie deeper i)ortions of the glands. Each point 
of infection is surrounded by an area of round coll infiltration. This Is brought out better in the 
high power (Fig. 610). Gyn. l^ab. 


Disturbance of the normal vaginal acidity is another possible etlologic 
factor in the complex condition. Roblee, who has made instructive studies of 
the pll variations in vaginal and cervical conditions, feels that faulty pH of the 
vaginal contents is an important factor, probably more important than the old 
infection, in keeping up and causing extension of cervical erosions and asso- 
ciated conditions, and hence that it must be considered in planning treatment. 

Changes in Cervix 

The infecting germs penetrate the mucosa and underlying structures, af- 
fecting the glands and inter glandular tissue, as shown in Figs. 609 and 610. 
As the inflammation starts in the lining mucosa it is often referred to as 
“endocervicitis,” but it quickly involves the underlying deeper tissues and 
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consequently the more comprehensive term '^cervicitis*' is better. There is 
increased secretion from the cervix and the clear cervical mucus becomes a 
mucopurulent discharge. 

In the clinical picture of chronic cervicitis there are certain features which 
need individual attention. These features are erosion, eversion, laceration, 
cyst formation, and leucoplakia. 

Erosion. — That phase of chronic cervicitis designated as ''erosion** is very 
interesting in several directions. The term itself is rather confusing in that 
we ordinarily think of an eroded surface as one which has lost its epithelial 


Fig. 610. — Cervicitis, chronic. This is a high power of a small area In the left half of Fig. 
609 Just below the cervical canal. The lumen of the canal is seen at the upper margin A 
localized Infected focus Is seen In the right side, with some smaller foci In oUier parts. These 
two photomicrographs show clearly why applications In the cervical canal are of little avail In 
curing chronic cervicitis — the foci are outside the canal and inaccessible to such applications. 
Gyn. Lab. 

covering, whereas when a niieroscopic section of an "erosion** of the cervix 
is examined it is found covered with columnar epithelium, which has replaced 
the pavement epithelium normal to that location. 

Bies puts the matter thus, *'The name is explained by the development of our knowl- 
edge of eroBion. In the primitive period of gynecology, when the speculum furnished the 
closest means of study of the cervix, the early observers believed the red areas to be raw. 
The name 'erosion' expressed their concept of an area deprived of the normal surface layer. 
When Buge, Veit, and later B. Meyer, studied the microscopic appearance of these areas it 
became evident that there was no denudation, but a change from the normal stratified 
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epithelium to the columnar type. The name * erosion^ was therefore corrected into pseudo- 
erosion, but the usage of decades has been to call the condition erosion.** 

Erosion is started by irritation, usually from inflammation, and in its de- 
velopment there is a regular sequence of events which have been admirably 
described by Robert Meyer, Schottlander, Prankl, and others. To harmonize 
the name with the microscopic findings it has been assumed that, before the 
columnar epithelium grew out, the area must have been denuded of the squa- 
mous epithelium, leaving a real eroded area (the primary ‘'erosion'*), and 
that what we see in sections constitutes the various stages of healing. Mqyer 
in his classical description adopts this view and designates the ordinary find- 
ings as “healing erosion," and gives an interesting description of the different 
stages of healing. We have followed this plan as a working basis, and steps 
in the progress of healing are clearly illustrated by photomicrographs from 
our departmental laboratory. 

The difficulty about the unqualiAed acceptance of the idea of a primary denuded area 
of any considerable extent is that no one sees such a denuded area. Again, casting off of 
the pavement epithelium over the area in question and then covering of the denuded area 
by columnar epithelium is not the only way in which replacement of pavement epithelium 
by columnar could take place. It seems just as reasonable for the replacement of the pave- 
ment epithelium by the columnar to be simply a gradual pushing off of disintegrating 
pavement epithelium by the outgrowing columnar epithelium, without there being a real 
denuded area at any time. 

The single-layered columnar epithelium covering the area permits the underlying vas- 
cular tissue to show through, giving a red appearance to the area. Pig. 611 is a diagram- 
matic representation of the microscopic details of the erosion area, the outlines of which 
as viewed through the speculum are shown in Pig. 612. At the middle of the upper margin 
of the microscopic diagram is the outer limit of the erosion. To the right is the many- 
layered squamous epithelium, which gives the pinkish-white color to the normal cervix, 
as shown in Pig. 613, A. To the left is the beginning of the erosion, which on inspection 
is red, ns shown in Figs. 613, B and 013, C. 

This condition rci>resenls the first step in repair; that is, in the area where the many- 
layered protective squamous epithelium is damaged and dying, the quick-growing columnar 
cpitheruun has taken its place as a temporary covering, to be replaced later by the slower- 
growing squamous epithelium which forms the permanent protection. This process of 
repair from start to complete healing goes through a regular sequence of events, which 
have been admirably described by Robert Meyer, Schottlander, Prankl, and others. For 
convenience in description this healing process is divided into three stages. It is impor- 
tant to know the general plan and details of these stages, for it is this knowledge which 
enables understanding of the complex and confusing microscopic pictures, some of which 
may be easily mistaken for carcinoma. 

First Stage of Hepoir or Healing. The columnar epithelium quickly grows out over 
the denuded or eroded area. This covering of the denuded area by columnar epithelium is 
so rapid that a bare area is seldom seen. In fact, the two processes probably go on simul- 
taneously, the columnar epithelium advancing little by little as the squamous epithelial 
covering disintegrates. There is dilatation of the capillaries and round cell infiltration of 
the underl 3 aiig muscle and connective tissue. 

The new layer of columnar epithelium covering the damaged surface proliferates so 
rapidly that it is thrown into minute folds, giving somewhat of a granulating appearance 
to the surface of the ordinary erosion (Fig. 613, R). In some cases these folds become 
high (Fig. 614), producing a velvety appearance like projecting granulations. This condi- 
tion is designated ^'papillary erosion'^ (Fig. 613, C). In addition to covering the surface, 
the columnar epithelium tends to grow down into the underlying tissues and fom ** glands. 

the openings of these temporary glands become obstructed small retention cysts are 
formed. Also, the projecting papillae may become adherent, thus blocking escape of the 
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secretion of the cells. A third factor in cyst formation, and probably the principal one in 
making the larger cysts, is the blocking of the regular glands of the cervix. When the 
cysts are numerous they form the "cystic erosion," as shown in Fig. 613, D. The cyst 
contents may be clear or may contain pus admixture, giving a yellow tinge as in the illus- 
tration. These little retention cysts of cervical glands were first described by Martin 
Naboth (about 1700) and are commonly called "nabothian cysts." 



^ Fiff. 611. — This historic dlaf^rarnnuitic section still seives well the purpose of callinir at- 
essentials of an ero.slon of the cervix. At the riRlit is the normal squamous epi- 
thelium covering the vaginal portion of the cervix. At the left is the, area of erosion, showing the 
papillary projections covered with a single layer columnar epithelium. The cavities below the 
surface show the tendency to cyst formation. (A. Martin — AUas of Gynecology,) 



Fig. 612. — The usual appearance of an erosion on a multiparous cervix. The cervix is 
somewhat lacerated, and around the slightly everted cervical mucosa is the. wide, irregular red 
area of erosion. 

Second Stage (Figs. 015 to 6121). In the second stage of healing the squamous epi- 
thelium grows in from the edges, and from any remaining islands of squamous epithelium 
which were not cast off during tlie earliest stage. This epithelium grows under the colum- 
nar epithelium, displacing it. At the lumen of the glands it may dip in and displace the 
Kning epithelium or it may seal off the lumen of the gland. If the latter occurs, the 
blocked glands may dilate bencatli the squamous epithelium and form small cysts (nabothian 



A. 


B. 



€. 


D. 


TMf. C\)lorerl ])liotc)£jrupha showing the chsirai'toriatirs of eervictil erosions. 

A, appearance of the normal cervix; i?, an extensive erosion; C, an erosion with definite 
papillary feaiures; IK a cystic erosion, with pus in some of the cysts. (J3aurarucker — By 
courtesy of Surgery, Gynecology aiul Obstetrics; Copy'right, ]9oS, The Surgical Publishing 
Company of (Chicago. ) 
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h'lg. 614. — Papillary erosion. An early stage showing all surfaces covered by columnar epithe- 
lium. At the bottom of the illustration is seen a small gland. Gyn. Lab. 



Fig. 615. — Healing erosion. Very early second stage. If' 
crograph Is seen the area of erosion covered over by the single 

from the cervical canal. Beneath this epithelium the round J?.- 

^?eep?ng unde^^' “^rocLi^ proceedsl’^u! raised Jhe 

thellum covering the site of the erosion. G 3 m. LAb. 
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cysts), which contain clear mucus or opaque pus. These little cysts or abscesses may rup- 
ture through the surface, causing a repetition of the desquamation of the squamous epithelium. 

Third Stage (Fig. 022). In the third or final stage of healing, the buried glands arc 
taken over completely by the squamous epithelium, which continues to grow under tlie 
columnar epithelium, pushing off and disintegrating it. Spontaneous healing of the entire 
erosion is rare. 

Coordinating Points. The healing process is not in the same stage in all parts of the 
cervix. Usually the various stages of healing can be seen by examining different areas of 
the same erosion. The picture may be extremely varied, with confusing intermingling of 
the two types of epithelium. A detailed study of the illustrative slides will make clear the 
salient features of erosion. The protecting squamous epithelium having been disintegrated 
by irritation, and the area quickly covered by outgrowth of the columnar epithelium, the 
regenerating squamous epithelium begins to regain the area by creeping under the tom- 



Flg. 616. — Healing erosion. The squamous epithelium has grown down from both sides 
and Is seen here surrounding the duct of a gland. This gland is one of the many formed by the 
columnar epithelium which recently covered this area. From thi.s point In the process of healing 
the squamous epithelium may do one of two things. It may crow across the opening leaving the 
gland beneath with no opening to the surface or it may encircle the gland, destroying the glandu- 
lar epithelium and plugging the remaining apace with squamous epithelium. If the former oc- 
curs, It is called the second stage of healing; If the latter occurs, it Is de.slgnated as the third 
stage of healing. Notice the marked round cell Infiltration In the undeclylng muscle. Gyn. I^b 


porary columnar epithelial covering. The beginning of this process is well shown in Fig. 
615. The various stages and ramifications of the interesting phenomenon of replacement of 
columnar epithelium by squamous epithelium in an erosion can be seen in thi.s series of 
plioto m icrographs. 

This creeping of squamous epithelium under the columnar epithelium, dis- 
placing the latter and filling in aberrant gland cavities with solid masses of 
pavement epithelium, gives rise to microscopic pictures which require great 
care to differentiate from the aberrant cell masses of carcinoma. The differen- 
tial diagnosis is taken up under the Microscopic Diagnosis of Cervix Cancer, 


kJ 
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There it will be noted also that this faculty of regenerating squamous epi- 
thelium to creep under and displace columnar epithelium is not always limited 
to an area of erosion but may extend into the cervical canal and involve nor- 
mally placed glands, giving squamous-cell masses deep in the cervix. This 
'^epidermization^' of areas ordinarily occupied by columnar epithelium, fol- 
lows, of course, the gland outline; i.e., one of the distinguishing characteristics 
is that it follows *'the trellis work of the glands*^ instead of being the hap- 
hazard invasion of malignancy. 



Fig. 617. — Healing erosion. The squamous epithelium Is beginning to encircle the gland. 
The advance is along the upper wall, where It has lifted the columnar epithelium over a large 
area. Remnants of the latter may be seen along the upper surface of the cavity. The edge of 
the Invading squamous epithelium is seen beneath the papilla at the left lower portion or the 
picture. The remaining Intact columnar epithelium Is seen on the lower wall of the gland. Gyn. 
I^ab. 


The queaiion of metaplasia of columnar cells (or columnar cell antecedents) to squa- 
mous cells enters some of these cases of extensive epidermization in the cervix. This origin 
is more evident, of course, in epidermization of the endometrium, mentioned in the Micro- 
scopic Diagnosis of Carcinoma of the Corpus. Novak in accounting for this squamous 
epithelium where only columnar opitlieliuni should be states that wo must consider three 
possibilities. 

1. Direct extension of squamous epithelium from its normal situation (Meyer). This 
creeping tendency of squamous epithelium is clearly shown in our slides (Figs. 615 to 

621) and is probably responsible for most of the epidermization seen in the cervix. It is 
possible for it to extend also to the endometrium, particularly if inflammation has prepared 
the way by damaging the intervening columnar epithelium. 

2. Transformation or '' metaplasia'' of adult columnar epithelium into epithelium of 
the squamous type (Ruge). 
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Flff. 618. — Healing eroj^ion. In thl.H section a superAclal inland has been completely under- 
mined by squamous epithelium and pushed out into the surface epithelium. It will soon be cast 
off with the superficial layer of the epithelium. Gyn. Lab. 



Flff. 619. — Heallns: erosion. High power of the gland shown in Fig. 618. Oyn. Lab. 






CHRONIC CERVICITIS 


429 


3. Growth of squamous epithelium from embryonal rests of undeveloped cells (Meyer). 
These embryonal colls presumably retain the power to develop into squamous epithelium 
under proper stimulus. The extensive epidermization occasionally found in the endome- 
trium is apparently due to embryonal rests or metaplasia. 

A congenital type of erosion is described by Fischel, who states that it is 
found in 30 per cent of newborn infants. Frankl states that in the six-month 



Fijjr. 620. — This shows varlou.s stages in the process of replacement of columnar epithelium 
by squamou.s epithelium a.s It encircles the gland and eventually plugs It. In tJ)e left half of the 
section there are three cavities, each showing a stage of the proce.s.s. The upper cavity still has 
columnar epithelium on its lower border. In the lower cavity only remnants of the columnar 
epithelium remain. In the middle cavity the columnar epithelium has been eliminated and the 
cavity is completely filled with squiinious epithelium. The cavity showing the intermediate stage 
is shown further magnified in Fig. 621. Gyn. Lab. 



Fig. 621. — Healing erosion. High power of the cavity from the left lower corner of Fig. 
620.* This stage shows the Intermediate stage in the process of replacing the columnar cell lining 
of the cavity by a solid mass of squamous epithelium. A few remnants of columnar epithelium 
may be seen In the debris at the center of the vanishing cavity. Gyn. Lab. 
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fetus the squamous epithelium covering the cervix extends into the cervical 
canal, but at the end of fetal life the junction of the two types of epithelium is 
usually in the neighborhood of the external os. If the columnar epithelium 
extends over the surface of the portio one speaks of it as a congenital pseudo- 
erosion. After birth there is, as a rule, a desquamation of the columnar epi- 
thelium, and the area is covered over by squamous epithelium from the border 
or from islands of squamous epithelium which have remained beneath the col- 
umnar epithelium. 

There is an endocrine factor in erosions in the newborn and in children 
and in certain cases in adult life. Wollner was able to alter the histologic 
picture of atrophic cervices by administration of estrin and progestin. Estrin 
stimulated the proliferation of columnar cells, giving a picture of glandular 
hyperplasia with marked hyperemia and edema, such as is commonly seen in 



Fig. 622. — Healing erosion, third stage. In this area, all of the columnar epithelium has 
been eliminated, and the depressions filled with squamous cells. There is still much round cell 
infiltration beneath the .surface, and the epithelial covering Is very thin In places, (lyn. Lab. 


endocervicitis cases. Progestin, on the other hand, stimulated the growth of 
the squamous epithelium. With a combination of both hormones, the estriii 
seemed to accentuate the action of the progestin on the squamous epithelium, 
while the progestin inhibited the effect of the estrin on the columnar epithelium. 
These facts help to explain the occurrence of cervical erosion in the new born, 
where there is unopposed action of the maternal estrin. Fischel found cervical 
erosion in 30 per cent of stillborn children, and Meyer in 33 per cent. Some 
of the erosions found in young girls where there is no evidence of infection 
can be explained on this endocrine basis, and treatment with progesterone 
should be tried before resorting to any severe local measures. 

STOrsion. — In chronic cervicitis, the inflammatory infiltration causes marked 
thickening of the mucosa and underlying tissues. As these tissues become more 
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and more thickened, they push out in the direction of least resistance, which 
is at the external os. This rolling-out (eversion) from inflammatory infiltra- 
tion is most marked in the cervix which has been lacerated. 

Eversion may occur also in a cervix where there has been no laceration, 
the rolling-out of the thickened mucosa with the consequent enlargement of 
the external os giving a very deceptive appearance of laceration (Fig. 630). 
This swelling and eversion from chronic inflammation may take place in the 
unmarried, and may become so marked as to give rise to an erroneous diagnosis 
of previous pregnancy. 

Laceration. — Troublesome symptoms from cervix laceration and conditions 
requiring treatment are due largely to complicating inflammation. The changes 
brought about by inflammation in a lacerated cervix are progressive, and this 
progressive character with its underlying causes must be understood in order 
to recognize the vaiious stages of the process as encountered in clinical work. 
To elucidate this matter let us follow through what may happen in a case of 
moderately deep laceration of the cervix, as represented by Fig. 623, A. 

If there is no complicating inflammation of the torn surfaces, they may 
fall together and unite, leaving only a small notch as in Fig. 623, B. If they 
fail to unite, they may heal over by granulation and scarring, leaving two thin 
lips without special irritation or other disturbance (Fig. 623, C). In either 
case the condition causes no trouble and requires no treatment. 

If inflammation supervenes, there follow an interesting series of progres- 
sive changes, leading to the various conditions seen in the later examination 
of such patients. As the inflammation penetrates into the cervix, the result- 
ing infiltration causes marked swelling. This enlargement of the deeper tis- 
sues causes expansion in the direction of least resistance, which is inward 
toward the canal. The firm muscular wall of the cervix prevents expansion 
outward and prevents much lengthening of its outer portion. Consequently, 
as the increasing tissue accumulates in the inner portion of the damaged cervix, 
it tends to push apart the lips and roll out at the opening, causing eversion as 
indicated in Fig. 624, A. 

This exposure of the endocervix to the vaginal bacteria and irritation 
increases the infiltration and eversion. The result is a progressive widening 
of the cervix and rolling-out of its inner portion, as shown in Pig. 624, B. 

This process may keep on until the cervix becomes shaped like a ball, as 
shown in Pig. 624, C. This ball-shaped appearance is quite deceptive, as there 
is no notch to indicate the former deep laceration, and it may cause confusion 
in diagnosis unless the process of its development is understood. The clinical 
appearance of moderate eversion is shown in Fig. 625, and marked eversion 
to the ball-shaped stage in Fig. 626. Other cervices with laceration and chronic 

cervicitis are shown in Pigs. 627 to 629. 

A congenital split resembling a lateral laceration of the cervix has been 
observed in the newborn infant in a few instances. This congenital notch is 
of little importance, except that when seen in the adult it may lead to an 
erroneous diagnosis of previous pregnancy. A distinct laceration of the cervix 
is one of the strongest proofs of previous pregnancy, and the fact that a con- 
genital notch somewhat resembling a laceration may occur is of medicolegal 
importance. Also, it must be kept in mind as above mentioned that chronic 
cervicitis may produce a condition of eversion resembling laceration (Pig- 630), 
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Flp. 623. — IlluHtratins different conditions in laceration of the cervix. A. Fresh laceration 
with the unchanped lips separated. B, Practically healed laceration of cervix, only a small notch 
remaining. C, Deep notch with two lips remaining, but the lips are not thickened. Such a cervix 
rarely causes trouble or require.s repair. 


A 



Fig. 624. — Different conditions in laceration of the cervix. A, Deep notch with thickened 
Ups and beginning eversion. i», More thickening of lips and marked eversion. C, Marked In- 
filtration and thickening of lips with complete ever-sion, forming the “ball-.shapcd” cervix shown 
in Fig. 626. 



Fig. 625. 



Fig. 626. 


Fig. 625. — Moderate eversion and erosion m a cervix from chronic cervicitis. There Is 
present also the usual stringy discharge. 

Fig. 626, — lacerated cervix In which there is so much eversion that the cervix appears 
as a round ball. (Kelly — Operative Oyneoology.) 
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Cyst Formation. — The formation of small retention cysts in the cervix is 
due to obstruction of the ducts of normally situated glands by inflammatory 
infiltration and to the formation of glandlike cavities in areas of erosion as 
already explained. If there has been a laceration of the cervix, the resulting 
scar tissue may obstruct ducts and thus aid in cyst formation. 





Fl^. 629. 


Fig. 630. 


FlK 629 .-Deep atellate Uceratlon of the cervix, with reeultin* thickening and eversion. 

cervicitis. There Is no UceraUon of the cervix. 

has at some time given birth to a child. 
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These retention cysts are felt as small hard nodules, like shot of various 
sizes, in the cervix, and may give rise to an erroneous diagnosis of cancer. 
The cervix may be honeycombed with these small cysts, producing a condition 
designated as ''cystic degeneration*' of the cervix (Figs. 631, 632). The mucus 
in these cysts is usually clear and presents the characteristic tenacious, stringy 
consistency. In some cases a cyst may contain pus and appear as a yellow 
spot (Fig. 613, D), 



Piff. (J31. — Crosvs-aection of a cervix which la the seat of “oyatic (Ickoium atlon.” a, dilated 
grland-cavitlea, forming small cysts; h, the cervical can.al. (Pryor, after C'ornil- -Pc/vic Iiifinm- 
ninrion,) 



Fi&, 632. — Section of cystic cervix. Notice how the dilated glands extend out under the squamous 

epithelial layer. Gyn. Lab. 

Leucoplakia. — Leucoplakia is the term applied to certain small white areas 
occasionally seen on the cervix. They are smooth and there may be several, 
differing in size and shape (Fig. 633). 

Although leucoplakia of the cervix was clearly described as early as 1896, 
very little was done to emphasize its importance until Ilinselraann reported a 
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study of a series of cases by the aid of a colposcope. Since that time the im- 
portance of this condition is gradually being realized. 

As seen through the speculum leucoplakia appears as a small, smooth, 
white area on the surface of the cervix. It may be single or multiple. It may 
be wiped off but returns within two or three days. Occasionally there is a halo 
of fine vessels around the area. After the area is removed, it loses its whitish 
appearance and is indistinguishable from the surrounding cervical tissue. Hence 



Fig. 633. — Lrcucoplakia of tho cervix. 7, Prolapsed cervix and uterus, showing dark area 
of erosion and whitish collar of leucoplakia in the cervix. S. Lcucoplakic area, showing diffuse 
round cell infiltration (J8) at the margin and beneath irregular rete malplghli pegs (A), Letter 
are bizarre and atypical. Cornlflcation present (O). Sudden transition to more normal epithe- 
lium at (7)). ,1, A break in the epithelium due to ulceration (A) ; round cell Infiltration beneath 

and between rete pegs (R). Stratified squamous epithelium greatly thickened, cornified epi- 
thelium covering the surface (C). 4, Irregular and bizarre rete pegs which are atypical, having 
precancerous appearance. Round cell infiltration between and within rete pegs. (Kretchmer — 
Am. /. Obat. and Oynec.) 
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the advice of Ries, that when a cervical specimen containing a leucoplakic spot 
is excised for examination, the spot should be marked by a small identifying 
suture on each side, otherwise it cannot be found in the laboratory. 

The pathologic changes in leucoplakia of the cervix are: (1) hyperplasia 
of the epithelial prolongations, (2) changes in the cells of the epithelial layer, 
and (3) round cell infiltration in the underlying tissue. 

1. Hyperplasia of the projections normally found at the junction of the 
epithelium with the underlying tissue is seen early in leucoplakia and is char- 
acteristic of the ''hyperplastic stage.'' The prolongations become greatly en- 
larged and irregular, as shown in Fig. 633, though the surface may remain 



Fig. 634. — l.ieucoplakla of the cervix. A somewhat later stape. Note the cervical grlands. Clyn. 

Lab. 

flat. In the atrophic stage, which comes later, the epithelial layer atrophies 
along with the marked changes in the subcutaneous tissue, as shown in Figs. 
634 and 635. 

2. The changes in the cells of the epithelial layer are described by Ries 
as follows : 

The cells of the leucoplakia are packed densely, they take deeper stain in their 
protoplasm and in their nuclei, they are more irregularly arranged than in the normal 
stratified epithelium. Their basal layer is different from the normal basal layer in shape and 
staming quality. Protoplasmic bridges between the cells of the malpighian layer are less fre- 
quent and less pronounced. At the border of the leucoplakia there is a complete cliange 
which surprises the observer by its abruptness in a sharp, usually vertical, line extending 
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from the base to the surface (Fig. 636). In the leucoplakia the very last basal cell toward the 
normal tissue produces a totally different generation of cells from those starting out from the 
first and all other basal layer cells of the normal epithelium. 

These cell changes are shown in Figs. 635 to 639, and also in other photo- 
micrographs given later under the Differential Diagnosis of Cancer of the 
Cervix. A characteristic junction line where a leucoplakic epithelium meets 
the normal epithelium is shown in Pig. 636. The cell changes of leucoplakia 
of the cervix correspond very well with the cell changes found in leucoplakia of 
the external genitals (leucoplakic vulvitis), shown in detail in Figs. 354 to 359. 

Many cases of leucoplakia of the cervix develop cell changes which are 
very erratic— so much so that they raise the question of beginning cancer. 



I^^ucoplakia of the cervix. High power of Fig. 634. Note the similarity of this 
to leucoplakia of the vulva (l<ig. 358). At the top is the hyperkeratlnization, beneath this is the 
dark layer made up of eleldin cells. A marked round cell infiltration is seen beneath the flattened 
prolongation of epithelium. Gyn, Lab. 


Martzloff states, ‘'Tlie epithelial cliaii{?es in some leucoplakic plaques have all 
the cytologic characteristics of cancer but lack the attribute of invasion.*' 
lie presents Figs. 637 to 639, to show the cell changes referred to, Fig. 640 
being given for comparison with the epithelium of normal repair in chronic 
cervicitis and erosion. 

In regard to tendency loward malignancy, some workers claim that leuco- 
plakia of the cervix is not a precancerous lesion. But Hinselmann states that 
all leucoplakias observed for a long enough time have become malignant, and 
he cites six cases. As mentioned above, Martzloff states leucoplakia may pre- 
sent all the cytologic characteristics of malignancy, but makes the point that 
technically an epithelium with such changes cannot be positively designated 
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as cancerous until there is invasion, as there is always the possibility that the 
erratic cell activity may stop short of this last and decisive attribute of 
malignancy. 



FJg. 636.--Photomicrograph of margin of leiicoplakia. Under a the epithelium appeals 
essentially normal and shows various cell layers. Note siuhlcn transition to b which represents 
the leucoplakia. Here cells arc compact, spinal ce.ll layer is not diwscernible and the dark ap- 
pearing* cells near the surface represent a stratum granulosuni. (Martzloff after Esacr — Am. J. 
Ohsi. and Oynec ) 



Fig. 637. Fig. 638. 


Fig, 687. — Leucoplakia. At a la essentially normal cervical epithelium with some under- 
lying glands. The depre.sslon between areas a and b Is lined by a single layer of columnar epi- 
thelium and represents a portion of a cervical gland. Epithelium at b shows pronounced altera- 
tion. The papillae are very irregular, show a tendency to clubbing, and apparently are increased 
In number. In right half of b an occasional area shows some stratum corneum and a few super- 
ficial granular cells are present suggestive of a fragment of stratum granulosum. Layer forma- 
tion is not entirely lost, for some areas show a thin layer of spinal cells. ’Generally there Is 
marked Irregularity In size, shape, and staining reaction of the cells. There are numerous spindle 
cells, mitotic figures, and some epithelial whorls. Left half of b shows gland partially filled with 
stratified epithelium. (Martzloff — Am. J. Ohst. and Oynec.) 

Fig. 638. — From the blocked area in Fig. 637. At a are large multJnuclcar cells. At b Is 
the remnant of a cervical gland. The majority of the cells In this area are of the spinal cell 
type but show most unusual Irregularity In shape and staining reaction. Mitoses are present. 
(Martsloff — Am. J. Obat. and Oynec.) 
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The question as to whether or not cells presenting such marked erratic 
activity are already on the way to invasive development and should be con- 
sidered and treated as cancer is taken up under the Diagnosis of Cancer of 
the Cervix. There additional points are illustrated by slides, one of which 
shows a leucoplakia with erratic cell changes, pronounced benign, which ten 
months later was invasive cancer. 



639, — From the blocked area in Fig. 638. This shows the marked cellular irregularity. 
Mitotic figure at a, huge, coarsely granular oval cell at h, and large inultlnuclear cell at c. 
( Martzloff — J. Obst and Qynec.) 



A. B. 


Fig. 640.—* A, Healing erosion for comparison with leucoplakia. Hyperplastic epithelium 
with uniform cells, regular layer formation, and no mitosis shown at a. Cervical glands, one of 
which Is partially lined with stratified epithelium, b. Cervical canal, x. B. High power of 
blocked area seen In A. Note the uniform size, shape, and staining reaction of the cells. 
(Martzloff — Am. Obat. and Oynec.) 

Leucoplakia of the cervix should be promptly removed, the same as any 
other, area of chronie irritation. There is likely to be associated irritation in 
the form of erosion or cyst formation, and the whole affected area should be 
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removed by conization or conical excision. In this connection it is to be re- 
membered that when the specimen is removed, the color distinction disappears. 
On this account it is important, before removing such a specimen, to mark the 
leucoplakic area with one or two small sutures just outside the boundary; other- 
wise it may be missed in the laboratory. 

Symptoms and Diagnosis of Chronic Cervicitis 

The principal symptom of chronic cervicitis is chronic vaginal discharge. 
Associated with this, but due principally to accompanying lesions (laceration 
of pelvic floor, uterine and adnexal inflammation), there may be a sense of 
weight and dragging in the pelvis and also backache. Most of the cases of 
very persistent free leucorrhea are due to chronic cervicitis, though, of course, 
the other causes of leucorrhea must be taken into consideration. Fulkerson 
found cervicitis in 33 per cent of 6,483 adult women. j 

Chronic cervicitis must be distinguished in the first place from inflamma- 
tion or other lesion higher in the uterus or adnexa. There is a tendency 
concentrate attention on an obvious lesion which can be seen through tht 
speculum, such as cervicitis and laceration of the cervix, and miss highei 
lesions. When present, such a higher lesion, though less obvious at examina- 
tion, is usually much more important as a factor in the patient ^s disability. 
In fact, a complaint of pelvic pain and disability is an indication of some 
disturbance in addition to the cervicitis, and careful search should be made 
accordingly. 

As to the local condition in the cervix, the appearance and palpation find- 
ings of chronic cervicitis are so characteristic that there is little trouble in 
making the diagnosis. Tuberculosis or syphilis occasionally produces a con- 
fusing lesion of the cervix and should be thought of in atypical conditions 
there. A young married woman seen recently had just moved from a distant 
city where she had been given a partial radium treatment for a supposed 
carcinoma of the cervix. The examination findings were not typical of car- 
cinoma nor of chronic cervicitis. A Wassermann examination gave four-plus 
reaction, and subsequent developments showed clearly that the trouble was 
syphilis, treatment for which cleared the local lesion. 

The principal diagnostic difiiculty in connection with chronic cervicitis 
is the question as to whether or not there is beginning malignant disease. 
Chronic cervicitis, in its various forms and with its long-continued irritation, 
is an important factor in the development of cancer in this situation. This is 
readily appreciated when we consider the persistent irritation from erosion, 
eversion, and cyst formation, with the resulting proliferative cell changes in 
this danger area where two types of epithelium meet. 

Carcinoma of the cervix develops usually on a base of chronic cervicitis. 
No one can tell when the malignant development starts, for the microscopic 
change produces no symptom or sign in the really early stage. When ap- 
preciable induration or ulceration appears, cancer cells have already pene- 
trated deeply — usually to the outlying portions of the pelvis. This important 
subject is taken up in detail under Cancer of the Cervix (Chapter IX) and 
hence it is not necessary to deal at length with it here. Suffice it to say that no 
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time should be wasted watching chronic cervicitis for evidence of cancer. The 
affected area should be eliminated promptly by appropriate treatment, before 
cancer develops. 

The cancer-preventing results already definitely attained by such treat- 
ment are encouraging. Craig found that in 2,895 cases of cervicitis treated 
adequately and then followed for a period of ten years or more not one case 
of cancer of the cervix developed. Camperman estimated that cancer of the 
uterus is found in 4 per cent of all gynecological patients, and Frankl found 
that 89 per cent of uterine cancers arc in the cervix. (Consequently, in this 
one series of 2,895 cases followed, cancer of the cervix was prevented in 
112 women. 

Treatment 

The treatment required for chronic cervicitis varies with the extent of 
the lesion. The following is a satisfactory plan for handling the different 
grades, advancing from the smaller to the larger lesions: 

1. Puncture of cyst and astringent applications. 

2. Linear cauterization. 

3. Office conization. 

4. Hospital conization, with added suture in some cases. 

5. Conical excision with knife and extensive suturing. 



Flc. 641. — Linear cauterization of the cervix. A, showing: the cautery Incisions, and also 
the type of lesion suitable for this treatment ; B, showingr the deepening of the cautery Incisions 
on the Inside, so as to secure Inversion from the scar contraction ; C, Indicating the satisfactory 
overcoming of the eversion, by the drawlng-ln effect of the inside scars. 

1. Puncture and Applications. — ^When the cervicitis involves only a very 
small areas about the external os and the eversion is apparently kept up by a 
cyst or two, puncture of the cysts and an astringent application rubbed into the 
cyst cavities will sometimes clear the trouble and cause retraction. Astringent 
douches aid the process. Douches should be given often enough to prevent the 
accumulation of irritating discharge. 

2. Linear Cauterization. — If the above treatment does not prove sufficient, 
or the small lesion is not of a type likely to yield to it, linear cauterization 
may b^ indicated. The condition most likely to yield to linear cauterization 
is the small eversion, the chronic inflammation being kept up by the eversion 
exposing the single-layered mucosa to vaginal irritation. 
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This treatment is carried out with the ordinary small cautery outfit, using 
a thin nasal cautery tip. A few radiating incisions are made, two to five, as 
thought necessary to draw in the everted area, by the contracting scars. Fig. 
641, A gives a very good idea of the incisions and of the type of lesion suitable 
for this treatment. Care must be taken to make the cauterization incisions 
in such a way that the contracting scars will be effective in overcoming the 
eversion. To accomplish this, the inside part of the incision should extend 
rather deeply from the canal, as shown in Fig. 641, B, and the outside part 



Kik. 642, — Schematic drawing of surgeon and patient during conization, (llyanus- -Am. J. Uh.st 

and Qj/neo.) 



Fig. 643. — Hyarns electrode In cervical canal. (Hyams — Am. J. Obat. and Oyncc.^ 

should be limited to the involved area, so that all the contraction will be in- 
side, as indicated in Fig. 641, C. If the incisions are extended too far out on 
the vaginal surface of the cervix, the outside contraction may prevent satis- 
factory inversion. Of course, any cysts present are punctured by the cautery. 

There is ordinarily no pain from these small cautery incisions, and if they 
have good effect, additional ones may be made for any remaining small everted 
area. In making any additional incisions, avoid the new scars which are some- 
times hypersensitive. 
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3. Conization. — If the small lesion of the type mentioned does not yield to 
the treatments given, it may be eliminated by office conization. This simple 
and satisfactory method of treatment was originated by Hyams and elaborated 
and the results reported by him in several articles. The general arrangements 
for conization are shown in Fig. 642, and the shape of his electrode and its 
position in the cervix are shown in Fig. 643, Hyams gave special emphasis to 
the removal of the eiidocervical mucosa. He shaped his electrode and tech- 
nique accordingly and insisted that the removal of tissue should be limited 
to that within the canal and to the % inch width of his electrode. 

In a study of these cases in conjunction with the use of the Hyams elec- 
trode one of us (R. J. C.) became convinced that a wider excision would be a 
marked advantage and devised an oloctrodc for that purpose. 



EjB- 614. 


Klg. 645. 


Fig. 646. 


64 4. — Tlio new electrode for wider conization. 

Fig. 645. — Indicating tlic method of using the electrode, i.e., a wide excision taking in all 
of tlio affected area. 

Fig. 646 — The excised cone of tissue : also, the remaining funnel-shaped cavity, which 
heals rapidly with good inversion. (R. J. Ciossen — J, Missouri M. A ) 



D 



Fig. 647. — Upper electrode a Hyams, wire Is one-eighth inch from the central core. 
electrode Is a medium-sized Crossen used for the wide conization to include all of diseased tls- 
,sue. (Cro.ssen — Am. J, Obst. rf Oynec.) 


The details of this electrode and its action, and our use and experience 
with it ill office and hospital work, are given in the article, A New Electrode 
for Conization of the Cervix, from which the following quotations are taken; 

While the Hyams electrode worked well in nulliparous cases, it was not satisfactory 
in cases of eversion with wide erosion and cyst formation. Its cutting wire was too 
close to the silicon tube to allow removal of a good-sized cone of tissue, including all the 
infected area. In order to overcome this difficulty there was need of a different type of 
electrode. I drew some sketches of the kind desired and Avrote to various diathermy Arms 
but they had none. Finally one of the firms offered to make up some according to specifi- 
cations, for trial. After experimenting with different ones, the type shoAvn in Fig. 644 was 
found to accomplish best the desired excision. 
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The point of the active electrode is placed in contact with the cervix so that the 
silicon tube will go into the cervical canal as tlie cutting proceeds. The foot switch is 
then closed and the electrode introduced into the canal to the desired depth, and then 
rotated as shown in Fig. 645, removing a cone of tissue (Fig. 646). This electrode is 
shown in comparison with Ilyams’ in Fig. 647. 

The advantages of this electrode and technique are as follows: 

1. It enables one to remove all the infected tissue about the external os, including 
cysts extending outward on the surface. 

2. It gives a larger piece of tissue for pathologic diagnosis. Also, the specimen 
includes the area where the columnar epithelium of the erosion extending outward meets 
the squamous epithelium, which is the area where carcinoma is most likely to start. 

3. It extends the hemostatic cutting-current excision to a large group of cases for- 
merly considered too extensive for it. 

This larger group includes two classes of cases : first, those in which -the 
moderate extension of the cervicitis outward from the external os can all| be 
removed by the single rotation of tlie wide electrode, as shown in Fig. 64G aWd, 
second, those requiring additional turns of the electrode, as in Fig. 648, A,\t() 
remove more extensive infiltration and cyst formation. \ 



A, B. a. 

Fig. 648. — Very extensive conization, with use of a Slurnidorf suture on anterior lips to 
aid inversion during healing. Aj the second round of tissue excision, after regular central 
conization ; B, pa.ssing the Sturindorf suture in the anterior lip ; C, the first suture tied, show- 
ing the inverting effect. This also shows the open area left at each side, giving plenty of drain- 
age opening for each flap. For hemostatic effect, the entrance and exit of the Sturmdorf suture 
should be separated about twice the distance shown in B. An additional Sturmdorf suture may 
be placed wherever needed for good Inversion or hemostasis. 

To maintain a wide canal it is well to introduce rubber tubing with a T-ariangement at 
the upper end, to prevent slipping out of canal, and at lower end to prevent slipping inside the 
uterus. (Cro.*isen and Crossen — Operative Gynecology.) 


In these extensive cases it was thought that inversion and rapidity of heal- 
ing might both be facilitated by turning in the anterior and posterior lips with 
a Sturmdorf suture, as indicated in Pig. 648, B and C. The idea is not to make 
complete approximation of the raw surfaces as in conical excision with knife 
and sutures, but simply to start the inversion by drawing the outer margin well 
in by a single chromic catgut Sturindorf suture in each lip. This suture also 
controls any bleeding tendency. 

Hospitalization as for regular curettage is advisable in most cases require- 
ing conization. Curettage also is frequently needed in these patients and at 
times other operative treatment which can be taken care of in association with 
the conization, such as radium treatment for myoma and plastic operations for 
cystocele, rectocele or relaxed floor. 
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In a later paper by R. J. Crossen and G. J. L. Wulff reporting three hundred 
conizations, they report also an improvement on the Crossen electrode by T. K. 
Brown. Instead of the fragile silicon central core Dr. Brown substituted a brass 
tube covered with insulating material. He also arranged the cutting wire so 
that it could be easily replaced, thus eliminating the necessity of sending the 
electrode away for repairs. These improved electrodes, which are almost un- 
breakable, are shown in Fig. 649. 

Attention is called to the fact that the inverting suture, shown in Fig. 648, 
has been found very useful in hastening inversion and rapid healing. For good 
hemostatic effect, the entrance and exit points of the suture are separated 
sufficiently to include a large area of tissue between them. The suture material 
used is 40-day No. 1 chromic catgut. 

From our experience we feel that sutures should be used in the following 
types of cases: (1) Wide conization where there is a good deal of eversion, re- 
gardless of whether they bleed at the time or not. (2) When there are bleeders 
at the time of conization. (3) When radium or a stem pessary is used. If the 
ev’^ersion is marked laterally or there is lateral bleeding, lateral Sturmdorf 
sutures can be used in combination with the anterior and posterior ones. 




Fig. 649. — T. K. Brown inodlflcation of Crossen electrode. The unbreakable central core 
and replaceable cutting wire Increase the durability of the electrode and reduce repair costs. 
(Crossen — Am. J. Obat. s Gj/nec.) 

The use of the suture has allowed us to cone the more extensive eases of 
cervicitis, the type we used to feel needed the regular Sturmdorf operation, so 
that we now use the Sturmdorf operation only in cases requiring plastic repairs 
because of tears into the parametrium. The conization prevents most of the 
troublesome bleeding at the time of operation, and the removal of the infected 
tissue is ordinarily done more easily with the electrode than it is with the knife 
so that the time required is shortened. 

This type of conization is very useful in removing chronic irritation from 
the cervix in cases of abdominal hysterectomy where for some reason it has 
been found advisable to do a supravaginal instead of the contemplated com- 
plete hysterectomy. After the abdomen is closed, the patient is arranged for 
vaginal work, and the irritated area about the external os is coned out, taking 
care to avoid deep penetration into the cervical stump. It has been found to 
work in well also with other operations, such as curettage, repair of the pelvic 
floor, and cystocele and prolapse operations. 
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In extensive conizations it is well to insert a tube drain past the internal 
os with T projections on each end to hold it in place. This is ordinarily left 
for several days, being removed in the regular examination just before dis- 
charge from the hospital. After some weeks, when the patient returns for the 
postoperative check-up, the canal is explored with a moderate-sized dilator 
to see that it is well open. 

The tube for the cervical canal is a small item ; but unless managed prop- 
erly it may cause trouble, particularly if it is missing when the time comes to 
remove it. Has it slipped from the cervix and been washed out with the 
douche, and thrown away unnoticed, or has it slipped into the endometrial 
cavity? Those who have experienced this situation appreciate that it means 
anxiety for the physician and trouble for the patient. To prevent this occur- 
rence two measures are advisable. 1. Make T projections, as shown in Fig. 
650, on each end of the tube, to prevent it from slipping up or down. 2. |LIse 



Fig. 6G0. — good method of arranging the drainage lube to keei» it from slipping out of 
the abscess cavity, a. The end of the drainage tube, showing the split in the end and the 
small opening at the base of each flap. b. Drawing one of the flaps through the opening at 
its base. c. Hoth flaps drawn through. d. The flaps bent up and grasped with forceps 
preparatory to introdiiction of the tube into the jib.sce.ss cavity. ((?ros.sen and Cros.sen — Oper- 
ative Gynecology ) 


red rubber tubing, wliich is opaque to x-ray, so that if any question arises as to 
whether the tube is in the uterus, an x-ray film will show its presence and 
location. 

The black rubber tubing ordinarily used for drains cannot be satisfactorily 
identified by x-ray. Crossen and Scott conducted experiments on the x-ray visi- 
bility of drainage materials, and those interested will find full details with illus- 
trations in the article. One of the results was the adoption of red tubing for the 
various drains used in vaginal and abdominal surgery. The four sizes of red 
rubber tubing adopted are shown in Pig. 651. A No. 2 size tube drain with 
T projections on each end is shown in place in the cervix after extensive 
conization, in Fig. 652. 

4. Conical Excision With Knife and Extension Suturing. — This is a safe 
and reliable method of taking care of extensive chronic cervicitis with the 
usual accompanying laceration, infiltration, eversion, and cyst formation. It 
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was devised by Sturmdorf and was a marked advance over the methods of 
repair then in use. This method not only excises the whole cystic area, but 
also covers over the raw surfaces in a most satisfactory way by means of the 
special Sturmdorf suture. With improved suture materials and advances in 
technique, the details as carried out today differ greatly from those first used, 
but the principles of the operation remain the same. The two important prin- 
ciples are, first, removal of the whole affected area by a cone-shaped excision 
(Pigs. 653 to 655) and, second, turning in of an anterior and posterior flap by 
means of the ingenious Sturmdorf suture (Figs. 656 to 658). In any method 
of excising the affected tissue and repairing the cervix, the danger of subsequent 
stenosis of the canal must be kept in mind and guarded against. The danger- 
ous area in this respect is the region of the internal os. Fortunately, as the 
laceration is in the lower part of the cervix the subsequent chronic inflam- 
mation and cystic change usually affect only the lower half or two-thirds of the 



Fis. 651. Fig. 652. 

Fig. 651. — A photograph showing red tubing In the four sizes of tubing ordinarily used for 
drainage purposes. Starting with No. l which Is the common red Dakin tubing the sizes run 
about as follows: Size No. 1, Inch outside diameter, order by hole Hs a^nd wall Inch; 

size No. 2, % inch outside, order by hole % and wall %4 Inch ; size No. 3, fie Inch outside diam- 
eter, order by hole and wall Inch ; size No. 4, % inch outside diameter, order by hole % 
inch and wall Vie Inch. 

Fig. 562. — A roentgenogram showing a red tube drain (size 3) In position in the cervix In 
a patient convalescing from extensive conization of the cervix and curettage and repair of floor. 
There Is a T formation at the upper end as well as at the lower end but at such an angle to the 
film that It does not show well. (Crossen and Crossen — Foreign Bodies Left in Abdomen, The 
C. V. Mosby Co.) 


cervical mucosa. It is quite unusual to find much cystic change in the upper 
third; consequently, the line of excision may be kept well away from the 
internal os. Laterally, also, the excision of tissue should be limited to what is 
necessary for removing the chronic irritation. Unnecessarily extensive excision 
in any direction increases the troublesome bleeding and the chance of later 
stenosis. In doing the operation the conical excision should include the lower 
half or two-thirds of the mucosa, depending on conditions, and laterally just 
enough to remove the cystic tissue. When the cone is out, the remaining sur- 
face is examined, and if any cyst is found it is removed. 
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Another item of importance is the troublesome bleeding which interferes 
with the work. The authors experimented in various ways, seeking the best 
method of control. Preliminary circular ligation of the cervix and other 
forms of preliminary ligation or lateral clamping interfered more or less with 
the excision and suturing. Pressure hemostasis of the bleeding points was 



Fig. 653. Fig. 654. Fig. 655. 


Fig. 663. — Conical excision of the cervix (Sturmdorf ) . Outlining the area to be removed. 
No more cervical tissue should be removed than is necessary to insure the removal of the chronic 
irritation. 

Fig. 654. — Excising the deeper portions of the cone. 

Fig. 665. — The cone excised, showing the resulting large raw surface, which bleeds freely. 
(This series of illustrations from Crossen and Crossen — Operative Gynecology,) 



Fig. 656. Fig. 657. Fig. 668. 


Fig. 656. — The anterior main suture has caught the anterior margin to be turned In and 
is being passed back from tiie canal to the vaginal surface of the cervix. 

Fig. 657. — A sectional view showing the course of this Sturmdorf suture. 

Pig. 668. — The suture tied, doubling in the thlnned-out rim of the cervix as a flap over 
the raw area. 

Unally adopted. It is simple and satisfactory. Though it does not stop all 
bleeding, it reduces it sufficiently to permit accurate work and to obviate un- 
due blood loss. As soon as the cone is out, the principal bleeding points are 
rapidly caught with strong toothed forceps. By judicious placing of the 
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forceps the bulk of the bleeding may be controlled, usually by six to eight. 
The forceps are left undisturbed a minute or two for pressure hemostasis, before 
proceeding with the next steps, shown in the illustrations. 

In some cases, particularly where the cervix is fixed by scars, there may 
be difficulty in passing the main sutures in the regular way, especially the 
'^posterior suture. This difficulty may be overcome by putting a needle on each 
end of the suture and introducing each end from within outward through the 
canal. Another maneuver for overcoming the difficulty is to bring the needle 
out at the middle of the raw surface and then take a bite to carry the suture 
into the canal. 

The extension of the field of conization witli the high frequency wire 
loop, as previously explained, has obviated the necessity for this conical ex- 
cision with knife and extensive suturing in all but exceptional cases. Occa- 
sionally the infiltration will be so extensive or the cervix so drawn out of shape 
by scars, that conical excision with the knife is preferable to attempting the 



Fi^. 659. — Repair of lacerated cervix (trachelorrhaphy), A/ Denuding on each side of the 
canal, with more or less excision of cysts and infiltrated tissue. For this a knife or scissors may 
be used. A. very convenient way is to start the process with the knife and finish with scissors. 
Bt All sutures passed and ready to be tied. (7, All sutures tied and the stem In place. 

irregular excision with the conization electrode. In certain cases the suspicious 
area of particular interest may be situated in the canal, where it would not be 
completely excised by the deep small end of the electrode. In the case of a 
very vascular cervix and associated intrauterine treatment, one may feel surer 
of hemostasis with the extensive suturing of regular conical excision. AVhen 
no satisfactory conization apparatus is at hand, one may make ordinary conical 
excision with the knife. 

Trachelorrhaphy.— The operation of trachelorrhaphy (P^ig. 659), formerly 
employed for the repair of the cervix in these cases, htis been superseded by 
the more effective methods just explained. In the cases with enough patho- 
logic change and chronic irritation to require repair it is preferable to remove 
all the involved tissue, instead of leaving a strip on each lip, as was necessary 
in the old trachelorrhaphy. Possibly there may be some exceptional cases of 
unilateral tear or of bilateral tear without much inflammation, in which this 
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lateral denudation and suture would be preferable. But it is now principally 
of historical interest, as an important step in the gradual development of 
effective treatment for this condition. 

Coagulation. — Another method of removing the affected portion of the 
cervix is by electric coagulation, with sloughing of the coagulated tissue and 
subsequent granulation of the wound. This method has had a popular run, 
reminding one somewhat of the widespread popularity years ago of deep 
destructive cauterization of the cei-vix. The latter was finally abandoned on 
account of serious late results from the extensive scar-tissue formation. 
Whether or not electric coagulation, with its associated sloughing, will show 
similar results remains to be seen. For the present, it seems to run counter 
to an important principle of the handling of suspicious tissue in this area — 
namely, that such tissue should always be removed in a way which will per- 
mit of microscopic investigation of it. Of course, a specimen may be removed 
before the area is coagulated, but carcinoma may be beginning in another part 
of it. The safest plan is to remove the whole area as a specimen, and examine 
all of it, as is done in the other methods. Additional disadvantages of ^he 
coagulation method are extensive sloughing, occasional serious spread of 'in- 
fection, and the long period of healing. \ 

Coagulation and the experimentation and clinical work connected with 
it constitute an important step in the long search for the best method of 
handling these cervix eases, and much credit is due the men who have con- 
ducted the work and carefully reported their results. The authors feel, how- 
ever, that a judicious consideration of available information at this time indi- 
cates the adequacy and decided sup(‘]*iority of the methods advised and described 
in detail in the preceding pages. 

Other methods of treating cervicitis have been employed, including ioniza- 
tion and carbon dioxide snow, but at present the methods already detailed 
seem definitely the preferable forms of treatment. 

In cervicitis during pregnancy it would seem safest to employ palliative 
measures, to remove the irritating discharge and prevent aggravation of the 
trouble. There may be exceptional cases, however, in which the irritation is 
so marked that the danger of allowing it to continue would seem greater than 
the danger of more radical measures with the possibility of associated miscar- 
riage. King and Touff report a series of 48 cases treated by fairly deep linear 
cauterization between the twentieth and thirtieth weeks of pregnancy. 

ULCER OF CERVIX 

An ulcer of the cervix is an area on the cervix which has lost its epithelial 
covering down to the connective tissue, the base being formed by granulation 
tissue or slough. It differs from erosion in that it is without epithelium on 
the surface, as shown in Pig. 660. 

An ulcer in this location may be due to simple irritation or nutritional 
disturbance or may be due to chancroidal infection, syphilis, tuberculosis, 
granuloma inguinale, lymphogranuloma inguinale, or cancer. 

The most prominent symptom of ulcer of the cervix is vaginal discharge, 
which is sometimes streaked with blood. When the cervix is exposed with 
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the speculum, the ulcer ou its surface comes into view. The ulceration may be 
large or small, superficial or deep. It often bleeds when touched. 

The conditions that may be confounded with ulcer of the cervix are ero- 
sion of cervix and laceration of cervix with eversion of mucosa. In erosion 
the lesion is very superficial and usually surrounds the external os, and the 
whole surface is still covered with epithelium. The cause is usually apparent 
and there is no raised clear-cut border or sunken base. In laceration of cervix 
with eversion of mucosa, the laceration is apparent, and by clearing all secre- 
tion from the reddened surface and examining it closely, it can be seen that 
it is mucous membrane and not granulation tissue. 



A. B. 

Fig. 660 . — At An ulcer of the cervix. Squamous epithelium Is seen at upper and lower end 
but Is absent over the surface of the ulcer between. B, Upper end of section sho"^ in A, un- 
der higher magnification. The layer of squamous epithelium terminates abruptly at the edge or 
the ulcer. Glyn. Lab. 

Simple Ulcer. — Simple ulcer of the cervix may be due to either of two 
etiological factors or a combination of both. One of these factors is local 
irritation, as from an irritating purulent discharge or the pressure of a pessary 
or rubbing of clothing on a prolapsed cervix, and the other factor is nutritional 
disturbance of the protective epithelium by endocrine or vitamin deficiency. 
These causes of ulceration have already been considered under simple ulcers 
of the vaginal wall, and the same irritations and local nutritional deficiencies 
are to be looked for about the cervix. 

The important thing is not to make a diagnosis of simple ulcer until the 
othQf and more serious forms of ulceration have been definitely excluded. On 
the other hand, an ulceration appearing about the cervix after apparent cure 
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of cervix cancer should not be hastily pronounced cancer recurrence. A 
microscopic section may show it to be a simple ulcer, due to the combination 
of hormone deficiency and local radiation effect necessarily associated with 
curative treatment of cervix cancer. 

Chancroidal Ulcer. — A rapidly spreading ulcer on the cervix with under- 
mined or punched-out edges, following suspicious intercourse, is probably 
chancroidal, and will usually have lesions on the vulva, as already described 
under Chancroid. 

Syphilitic Ulcer. — If the ulcer is syphilitic there will be other evidences 
of syphilis and spirochetes may be recovered from its surface. The local find- 
ings in syphilis of the cervix depend on which stage of the disease is present. 



A. 


Fiff. 661.— A, Syphilis of cervix, secondary. Sertion through a slightly elevated grayish 
white plaque a little less than 1 cm. in diameter. At the bottom of the picture the epithelium 
is practically normal. In the lesion, note the regular character of the epithelium and its line 
of demarcation, the marked development of the epidermis, and the marked stratum granulosum, 
which is scarcely apparent in normal cervical epithelium. B, High poTyer of the upper central 
portion of A. Shows the squamous epithelium In which the cells have a definitely water-logged 
appearance. The epithelium is markedly hypertrophic and presents the characteristic underlying 
irregular surface. Note the large cells of the stratum granulosum and also the well-developed 
stratum corneum. Gyn. I^ab, 

It must be remembered that oeeasiormlly a primary cliancre is located there. 
This ijrobably occurs more frequently than is realized but is not seen because 
of the hidden location of the lesion. Gellhorn and Ehrenfest in their compre- 
hensive work state that it occurs in 1.5 per cent of all genital lesions, but 
according to Oppenheim the frequency is 8 per cent. The lesion is transitory 
and therefore is rarely seen. It appears as an indurated ulcer, runs a rapid 
course, and heals leaving little or no scar. The lymph glands draining this 
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B. 


Fig. 662. — A, Syphilis of cervix, tertiary, showing numerous small gummas, each contain- 
ing a giant cell. B, High power of one of the typical giant cells seen throughout this lesion. 
Gyn. Lab. (Schwarz — A7n. J, Ol)St.) 



Fig. 663, — Tuberculosis of the cervix uteri. Notice the cervical glands at the right and the 
exceptionally well-formed tubercle with giant cell at the left. There are several tubercles which 
show a tendency to coalesce. The patient was an eighteen-year-old nulliparoua colored girl. 
Waseermann negative, and persistent antiayphiUtlc treatment had no effect on the lesion. The 
microscopic picture was typically tuberculous, with the characteristic caseation which distin- 
guishes these tubercles from the gummas of syphilis. Gyn. Lab. 
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area arc in the pelvis, so the inguinal glands are rarely enlarged. During preg- 
nancy, the chancre is very persistent and because of it, accompanying induration 
may interfere with delivery. 

In syphilis of the cervix the microscopic findings vary with the lesion 
present. In the primary stage, there is a marked round cell infiltration espe- 
cially marked around the blood vessels. Plasma cells and giant cells are usually 
present. There is very little loss of the surface epithelium in this early stage. 
The second stage, condyloma latum, shows an exaggeration of the first stage plus 
a loss of the epithelium over the surface, with ulceration. In the third stage 
(gumma) there is edema and hypertrophy of the epithelium and necrosis. Figs. 
661 and 662 show syphilis of the cervix. 

Tuberculous Ulcer. — In tuberculosis of the cervix, scrapings from the sur- 
face should show tubercle bacilli and section of tissue the characterisjtic 
tubercles and giant cells, as shown in Fig. 663. Stevenson reported a series|of 
cases, and gave the following summary; \ 

1. Eighteen cases of tuberculous cervicitis are reported, one of which is the sowe 
tuberculous focus of infection in the genital tract, and the only one active in the patieny. 

2. Tuberculous cervicitis is of chief interest because it clinically resembleH carci;; 
noma and it announces the presence of genital tuberculosis. 

3. The cervix is involved in from 5 per cent to 8 per cent of the cases of genital 
tract tuberculosis and thus appears to have a relative immunity to infection. About 90 
per cent of the cases of cervical tuberculosis are secondary to upper genital tract infection. 
A true primary cervical tuberculosis is extremely rare. 

4. The two chief symptoms are a persistent olTensivo watery loucorrhoca and bleed- 
ing following coitus or douching. 

5. Physically the cervix shows symmetrical hypertrophy and superfleial friability,' 
and the portio may show abnormalities ranging from erosion and eversion to ulceration or 
jiapillary granulations. 

6. The treatment should bo surgical when possible and as radical as necessary and 
as the condition of the patient will allow. 

Counscller and Collins reported 109 cases — one of their own and 108 from 
the literature. Some years later, Collins reviewed the subject and brought the 
list of reported cases up to 191, and the following quotation as to treatment is 
from his article : 

The treatment of tuberculosis of the uterine cervix should preferably be of a radical 
surgical character, such as abdominal panhysteroctomy with the possible preservation of 
one ovary, if the patient's condition and other factors are favorable, because usually ex- 
tensive tuberculous disease of the upper pelvic part of the generative tract is present and 
must be eradicated if euro is to result. For that reason and because of the rarity of a 
primary tuberculous infection of the cervix, local treatment of the cervical lesion is not 
advisable. For similar considerations roentgen and radium therapy will often prove to be 
disappointing in their end results. 

The contraindications to the employment of surgery are advanced local tuberculous 
lesions with extensive involvement of the neighboring bladder or rectum, extensive tuber- 
culous salpingitis, marked secondary infection, the presence of active tuberculous foci else- 
where, cardiovascular disease and senility. The ultimate prognosis in this disease entity 
is dependent on the type of treatment employed and on whether active tuberculosis is 
present elsewhere in the body. 

Granuloma Inguinale. — This form of ulceration of the cervix has been 
reported by different writers. Fund, Huie and Gotchep found 9 cases of granu- 
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loma inguinale of the cervix in 67 negro patients with noncancerous disease 
of the cervix requiring specimen excision. 

Fig. 664 is from an article by Arnell and Potekin, who gave the following 
summary : 

1. Thirty-eight cases of granuloma inguinale of the cervix were observed at Charity 
Hospital of Louisiana during the ton-year period ending July 1, 1939, 21 of the number 
being identified within the last two years. Four of the patients were white, and represent 
the first instances of this disease to be reported in white women. 

2. The clinical and histopathologic features of the lesion are discussed. The diag- 
nosis is dependent upon the demonstration of the pathognomonic cell-containing Donovan 
bodies, which are most readily identified by the use of fixed biopsy material and the silver 
impregnation method of Dieterlc. 



Fig. 664. Fife'- 605. 

Fig:. 664. — Early {granuloma inguinale of the cervix. Note the close resemblance of the 
lesion to a cervical erosion. (Arnell arul Potekin — Am. J. Ohst. & Ginier.) 

Fig. 665. — Section from le.sion of cervix. Note characteristic cell of granuloma inguinale 
and arrangement of bodies within intnicytopln.'^mic cysts, u] per left Two other cells, not in 
focus, indicated by arrows. Ilomatoxylleosin. Slightly reduced from photomicrograph 
(X 1,440). (Fund and Greenblatt- J. A. M. J.) 

3. Carcinoma of the cervix us easily confused with cervical granuloma inguinale, 
and 27 of the 38 cases in this scries w'cre so diagnosed. The close clinical similarity of the 
two conditions is responsible for the error. 

4. Vaginal bleeding and pelvic pain were the outstanding symptoms. 

5. Intravenous antimony therapy is the most effective form of treatment, and tartar 
emetic gives the best results. The duration of treatment is shortened if large growths are 
completely excised by means of the cautery knife before specific therapy is begun, Becur- 
Fences are common. 

6. Granuloma inguinale of the cervix is a clinical entity which demands general 
recognition and further study. Only by these means will the true incidence be established 
and improved methods of diagnosis and treatment be evolved. 

-Pig. 665, showing the microscopic features, is from an article by Fund and 
Greenblatt. 
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Lymphogranuloma Inguinale. — Ulceration of the cervix due to this cause 
would be accompanied with the more common lesions of this disease, which are 
described in Chapter IV. 

Actinomycosis. — This vegetable fungus, known as the ray fungus and capa- 
ble of causing extensive ulceration, has been found in the cervix. Jaffe reports 
a case and discusses actinomycosis of the uterus. 

Cancerous Ulcer. — In any ulcer of the cervix, the determination as to 
whether or not it is a beginning cancer must be made promptly, excision of 
the area for microscopic examination being carried out if necessary. 


Treatment of Ulcer of Cervix 

The treatment of an ulcer of the cervix is indicated by the diagnosis as to 
the type of ulceration, w’hich has been discussed above. The treatment of the 
various diseases causing noiicanccrous ulceration has been considered in Chap- 
ter IV under ulcerjitions of the vulva and vagina. Cancer of the cervix \is 
considered in Chapter IX. 



Fig. 667. 


Fig. 668. 


Fig. 667. — CroKiiJ-st'Ction of a cervical polyp. This i.s the solid type with no dilated glands 
showing. 

Fig. 668. — High power of a cervical polyp of the glandular type. Cyn. Lab. 


CERVICAL POLYPI 

Cervical polypi is the term applied to small nonmalignant tumors found 
in the cervix uteri (Fig. 666). They are usually simple adenomas of the cervi- 
cal mucosa and hence are frequently designated as ‘^mucous polypi.*' Occa- 
sionally, a small myoma of the cervix or from higher will become pedicled and 
project from the cervix, constituting a polypus. 

Ordinary cervical polypi are usually infected and frequently are of inflam- 
matory origin. In the gross they resemble the cervical mucosa. Microscopic 




Fig. 666.— Colored photograph of a fresh specimen, showing various points in gross 
pathology. A typical cervical polyp (mucus polyp) arises below the middle of the cervical 
canal and hangs to near the external os. It was not in sight on speculum examination of 
the patient in the office. 

The opened uterus and cut surfaces give a good idea of the marked thickening of the 
walls, which enlarged the organ to the size of a fist. There is a diffuse myomatous process, 
with scattered small myoma nodules. Two of these show in the lower half— a sectioned 
one on the cut surface and a small submucous one projecting from the posterior wall. The 
operation was for disabling myomatous uterus with pressure symptoms. Gyn. Lab. 
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examination reveals a surface covering of cervical columnar epithelium. The 
polypi contain numerous cervical glands, many of which are cystic. The stroma 
shows a marked hyperemia, inflammatory infiltration, and edema. Bound cells 
and plasma cells are numerous, and speak for the inflammatory nature of this 
condition. The microscopic featxires are shown in hHgs. 667 and 668. 

We had one case of mucous polyp in which the polyp was so long that it 
protruded outside the vagina for two inches. It would fill with mucus grad- 
ually, and intermittently it would empty through a small opening. 



Fig. 669. — Showing different types of cervical polypi encountered In clinical work. (Hirst — 

Diseases of TFomen.) 


Diagnosis and Treatment 

The principal symptoms are bleeding and leucorrheal discharge. It is sur- 
prising what troublesome and persistent bleeding will sometimes be occasioned 
by a small polyp in the cervix. 

On digital examination, the polyp may often be felt as a small soft mass 
projecting from the cervix or obstructing the external os (Fig. 669). In some 
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cases the polyp is so soft that it is not noticed on palpation, until the exam- 
ining finger is moved slowly back and forth across the external os, when it 
will be felt to slip under the finger. 

In the examination through the speculum, the polyp is seen (when low 
enough in the canal) as a small rounded red mass, projecting from the ex- 
ternal os. 

The important thing in the diagnosis is to distinguish beginning malig- 
nant disease from simi)le polyp. Not infrequently in malignant disease of 
the cervix, small projections form within the cervical canal and appear at the 
external os, presenting almost the same appearance as the simple polyp. Such 
a polyp is shown in Chapter TX, under Sarcoma of Uterus. 

The treatment is removal and microscopic examination. The little mass 
of tissue may usually be grasped with the long dressing forceps and twistfed 
off. An astringent-antiseptic application is then made, and a tampon or vaginal 
packing applied. If there is much bleeding, it is well to put a few drops of 
1 :1,00() adrenalin solution on the end of the tampon against the cervix. Thfe 
tampon may be removed by the patient the next day. 

All tissue removed from the cervix uteri should be sent for microscopic 
examination as already explained in Chapter II. If not a projection from 
malignant condition in the uterus, it is at least a product of chronic irritation 
and should be investigated. 

HYPERTROPHY OF CERVIX 

The term ^'hypertrophy'’ or "idiopathic hypertrophy” is applied to en- 
largement of the cervix independent of laceration and the resulting inflam- 
mation or of definite tumor formation. As this form of hypertrophy results 
principally in elongation, it is sometimes spoken of as "elongation of cervix.” 
It is a rare affection. 


Etiology, Symptoms, Diagnosis 

The cause of this marked increase of tissue and elongation of the cervix 
is not definitely known. In some cases of prolapse of the uterus, the vaginal 
walls which prolapse at the same time drag on the cervix and elongate it, but 
not to the extent here contemplated. It may occur in the married or unmarried. 
It occurs oftenest in nulliparas, and this brings up the question of congenital 
or developmental defect. 

There is an increase of tissue in the cervix but principally in a way that 
gives greatly increased length. If the hypertrophy takes place only in the 
infravaginal portion of the cervix (Fig. 670), the body of the uterus and the 
vaginal walls remain in approximately normal position, the long cervix pro- 
jecting along the vagina or even outside of the vagina. Pig. 671 shows such 
a condition. If the hypertrophy is confined to the supravaginal portion, the 
vaginal walls, both anterior and posterior, are pushed downward by it, as in 
prolapse. The body of the uterus, however, remains in about the normal posi- 
tion. If the hypertrophy is confined to the intermediate portion, the anterior 
wall and the base of the bladder will be pushed down as in prolapse, the 
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posterior wall remaining stationary. Retroversion of the uterus and more or 
less prolapse are usually present also, and are caused by the dragging of the 
heavy cervix and the vaginal walls. 

Examination reveals a mass with the characteristics previously mentioned. 
Prom prolapsus uteri it is distinguished by the body of the uterus being in 
approximately normal position. From uterine tumor, projecting into the vagina, 
it is distinguished by its form and by its central cavity. From inversion of the 
uterus, it is distinguished by the body of the uterus being in about the normal 
position, and by its central opening. 

Treatment 


The treatment of extensive elongation of the cervix, causing troublesome 
disturbance, is either amputation of the cervix or hysterectomy, the choice 
depending on the complications present. 



Gynecology.) 


HYPERPLASIA OF ENDOMETRIUM 

Hyperplasia of the endometrium is a persistence and exaggeration of the 
growth phase of the monthly cyclic change. It is not an endometritis, though 
inflammation may be present as a complicating condition. In its various 
forms it has received various designations, being confused principally wit 
endometritis. The former confusion regarding the pathology of the endome- 
trium was due chiefly to the lack of knowledge concerning the details of the 
cyclic changes associated with menstruation. 

Olshausen in 1846 first described the condition and called it “endometritis 
fungosa.” In 1853, Brenneckc again described the condition and noted that 
there was an absence of corpora lutea in the ovaries. He si^gestcd that the 
ovarian disorder was the cause of the endometrial changes. For a time it was 
thought to be caused by inflammation, but Cullen in 1900 recognized it as a 
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benign condition distinct from endometritis. The fundamental work of Hitsch- 
mann and Adler on the changes in the histologic picture of the endometrium 
during a normal cycle, and the later work of Schroeder, laid the foundation 
for the understanding of this interesting endometrial lesion. Schroeder work 
in Germany and the contributions of Cullen, Novak, Muhraann, Burch and 
many others in this country, have done much to make our knowledge of this 
condition more complete. 

Etiology 

Endometrial hyperplasia is due to a disturbance of the normal changes that 
take place in the endometrium, which in turn are dependent on the ovarian- 
pituitary hormonal influences associated with ovulation and corpus luteiim for- 
mation. The particular hormonal influences which seem most responsible rto 
excess formation of cstrin (endometrium growth hormone) and deficient for- 
mation of progestin (corpus luteum hormone). The particular ovarian lesion 
most likely to be associated with endometrial hyperplasia is the cystic” ovary 
resulting from nonrupturc of follicles. In the nonrupturcd follicle the ovum 
dies, but the zona granulosa continues to function, resulting in excess esirip 
and abnormal growth of the endometrium. 

In most cases of hyperplasia in which the ovaries have been examined, 
there is an absence of a recent corpus luteum corresponding to the menstrual 
period. This fact led to the conclusion that the failure of ovulalion in soiiie 
way was responsible for the hyperplasia. Novak stressed the importance of 
persistent and excessive stimulation by estrin as a cause of the condition. 
Failure of follicle rupture caused a persistence of the follicle containing estrin 
and an absence of corpora lutea. Proof of these contentions has been produced 
by Burch, Williams, and Cuntiingham experimentally in rodents. They w^ere 
able to produce hyperplasia by the injection of estrin, and also by using the 
fluid obtained from cystic ovarian follicles. Kaufmann, as has betm mentioned 
under Physiology, produced liypcrfdasia in the human castigate by large amounts 
of the estrogetiic hormone. Werner in this country has also su(‘ceeded in pro- 
ducing it. Burch studied specimens of endometrium from cases of hyperplasia 
of the endometrium in human beings at various times in the cycle. In one case 
a previous instrumentation evidently caused ovulation, so that w'^hen another 
specimen was removed in the premenstrual period the endometrium showed 
typical T>rcmenstrual changes, whereas with the previous periods it had showm 
a hyperplastic endometrium. 

Concerning the primary cause of the failure of follicle rupture, that has 
been discussed under the physiology of the pituitary-ovarian cycle (Chapter T). 

The cause of the bleeding in hyperplasia has been the subject of much 
discussion. There is a distinct difference between menstrual bleeding and the 
bleeding in these cases. In normal menstruation, the withdrawuil of the estrin 
causes a cessation of growth and vitality of the entire endometrium, causing a 
necrosis and desquamation down to the basal layer, and the resulting bleeding 
stops in a tew days. With the hyperplastic endometrium the necrosis occurs 
in small, widely separated areas and gradually extends so that two or three 
months may elapse before desquamation is complete, or it may never be com- 
plete. It seems that the failure of the endometrium to desquamate properly 
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may be the important factor in the prolonged bleeding, for when curettage 
is done and the endometrium removed down to the basal layer, the bleeding 
usually stops. 

Pathology 

In hyperplasia the endometrium is markedly thickened (Figs. 672, 673) 
and the glands are numerous and vary greatly in size and shape, some being 
much dilated. The mucosa may be so redundant as to form folds or even polypi. 
In curetting one usually obtains a large amount of endometrial tissue. When 
a large piece is seen, it is ordinarily a strip of fairly uniform thickness, instead 
of the chunky broken pieces obtained in endometrial carcinoma. Occasion- 
ally, however, there arc polypi or other irregular thickenings which give the 
curettings the gross appearance of malignancy. 



Flfi. 672. — Hyperphisia of ondouiftriuni. cJross si>€ciinen sJiowmg’ 
metrium, which is distributed in velvety folds. Gyn. Lab. 

Fiff. 673. — Low power picture of the endometrium In 
metrlumT the preatly dilated glands, and the compact superficial la>cr. 


greatly thickened endo- 

Noticc the thick endo- 
Gyn. Lab. 


In hyperplasia there is evidence of varying degrees of excessive growth. 
In the mild form there is merely an increase in the number of glands and cell^ 
The glands present no consistency in form. Some are in the early growt 
stage, others may he of the “saw toothed” stage, and some are cystic The 
epithelium lining the glands varies from a flattened single layered epithelium 
to one which is pseudostratified, containing ciliated cells. Mitotic figures are 
very commonly seen. They are usually areas of edema, hemorrhage, and necrosis. 
The stroma may or may not show hyperplasia. 

In the more severe cases there is a greater variation in the of the 
glands, producing the well-known “Swiss cheese” appearance described by 
Novak. Glands are present representing all stages of 
instead of all the glands being in about the same stage. The free b 
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Fig. 674, — Hyperplasia of the endometrium of the "Swiss cheese" type described by Novak. 
Note the large cystic glands scattered throughout the endometrium. Uyn, Lab. 



Fig. 675. — Hyperplasia of the en<loinetrluin. High power of Pig. 674 taken from an 
area a little to the right and above the center of the picture. Shows the character of the cells 
lining the endometrial glands and the surrounding stroma. Qyn. Lab. 
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the epithelial cells lining the glands is usually clear cut, and there is little 
evidence of secretion. The epithelium may be single or many layered. The 
necrotic areas are very noticeable in the advanced cases. This point has been 
stressed by Schroeder. Figs. 674 to 677 show the microscopic characteristics 
of different types of endometrial hyperplasia. 

Polypi of Endometrium. — ^When endometrial polypi are present, there is 
usually associated general hyperplasia ; in fact, the polypi apparently represent 
local exaggerations of the hyperplasia. The gross appearance and the micro- 
scopic characteristics of endometrial polypi are shown in Figs. 678 and 679. 
A polyp may act as a foreign body in the uterus, causing uterine contractions. 
If the pedicle becomes sufficiently elongated, the polyp is extruded through 
the external os, and can be .seen on speculum examination. In such a case the 
pedicle may slough and (he polyp be expelled spontaneously. 



Fig. #76. FIs. 677. 

Figs. 676 and 677. — Curretting. Fig. 676, Hyperplasia of endometrium with Increase In stroma. 
Fig. 677, Hyperplasia of endometrium, with cystic dilatation of glands. Gyn. Lab. 


Occasionally a sarcoma or carcinoma of the endometrium will form a polyp 
which projects from the cervix and may be removed as a supposedly simple 
cervical polyp, hence the importance of microscopic examination of all tissue 
removed from the uterus, even apparently simple cervical polypi. 

Symptoms and Diagnosis 

Bleeding is the most common clinical disturbance from endometrial hyper- 
plasia. In the typical cases associated with nonoviilation, the bleeding loses 
the cyclic character dependent on ovulation and may persist for weeks at a 
time. Also there may be periods of amenorrhea between the spells of bleeding 
— that is, the absence of ovulation removes the cyclic influence which normally 
starts the flow as well as the influence which normally stops it. 
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This type of bleeding occurs principally in young persons in whom the 
normal endocrine cycle is not fully established or in the menopause period as 
the cycle is ceasing. In the active childbearing period with full establishment 
of ovarian-pituitary physiology, bleeding is more likely to be due to some local 
lesion, such as inflammation, or tumor, or local circulatory disturbance, though 
the*'lo(ftil metabolic disturbances from these conditions may perhaps cause some 
hyperplasia. 

The exact diagnosis of endometrial hyperplasia is dependent on micro- 
scopic examination of curettings, though the condition may be inferred in 
persistent bleeding in the young, as menstruation is being established, and in 
later life as it is ceasing. The clinical differentiation of this type from other 
types of uterine bleeding, by symptoms and observation and medication, is taken 
up in detail under Menorrhagia and Metrorrhagia in Chapter XIV. I 



Pip, 678. FIff. 679. 


Fig. 678. — Hyperplasia of the endometrium, which has extended to polyp formation. 
Photograph of gross specimen. Gyn. Lab. 

Fig. 679. — Photomicrograph of the specimen shown in Fig. 678. Notice that the polyp 1b 
strictly endometrial. Gyn. Lab. 


Treatment 

The plan of medicinal and endocrine treatment for uterine bleeding, along 
with differential diagnosis as treatment proceeds, is given later under func- 
tional bleeding, as just stated. If the bleeding persists in spite of other meas- 
ures, then curettage is indicated. 
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Curettage 

For Endometrial Hyperplasia, Chronic Endometritis, Uterine Bleeding, 
AND Intrauterine Diagnosis 

Attention must be called to the dangers of curettage, which is not the 
simple and harmless procedure many suppose. The uterine wall is easily 
perforated by the curette, or sound, or forceps, which perforation may cause 
fatal peritonitis. Curettage cause serious aggravation of conditions in 
cases of pelvic inflammation or of tubal pregnancy. In other words, uterine 
curettage carries the dangers incident to a surgical procedure within a vul- 
nerable organ situated in the peritoneal cavity, and it must be used with due 
skill and for proper indications only. Indiscriminate curetting of the uterus 
has done much harm through lack of skill in technicpie and lack of judgment 
in the choice of cases. 



Fig. 680.— Method of holdinc the curette. It should be held like ^ 
graduation of force may be appreciated and reuulaled. The cutting edge of "5 

furned in every direction and the shank bent sufficiently to curette systematically all paita of 
the cavity. 


After the patient has been prepared on the opei-ating table and draped, 
it is well to make bimanual palpation and record the findings, as this deep 
palpation under anesthesia or analgesia may help to clear up some doubtful 
point as to conditions in the pelvis. 

After the cervix is exposed by introduction of the retractors and grasped with tenacu- 
lum forceps, the cervical canal is cleansed with au antiseptic solution. The canal is then 
dilated with dressing forceps sufficiently to admit the large bladed dilator, or with grad- 
uated dilators as preferred. When the cervix is sufficiently dilated, the endometrial cavity 
la swabbed with an antiseptic solution on cotton held in the uterine forceps. At the same 
time the depth of the uterine cavity is determined with the cotton-tipped forceps, the dis- 
tance from the external os, marked with the finger, to the end of the withdrawn forcep 
being measured with the graduated sound. This is much safer than using the sound m the 
uterus, for the tip of the sound may perforate the uterine wall on very slight pressure, 
which serious accident has happened many times. t , 

The dilatation of the cervix should be carried out slowly and carefully, the direction 
of the dilatation being changed aeveral times, to secure gradual dilatation in all directions 
and prevent rupture of the cervix. The cervix should, in this manner, be dilated eufficiently 
to admit the medium-sized curette easily. 
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In certain cases in which the cervix is abnormal, it may suddenly tear at some point 
and the blade of the dilator will pass through the wall of the cervix into the periuterine 
connective tissue. To prevent this accident it is well to keep the set-screw, at the handle 
between the blades, set so that there can be no sudden wide separation of the dilating 
blades. 

When sufficient dilatation of the cervix has been secured, inject into the vagina some 
of the citrate solution (2 per cent solution of sodium citrate, to prevent clotting on the 
tissue-specimens, which is troublesome in the laboratory work) so that it will be carried 
into the cavity with the curette. The medium-sized curette is then introduced and the soft 
endometrium scraped away. The curette should be held tightly between the thumb and the 
Angers, in the same manner as a pen (Fig. 680). A mark on the handle indicates in which 
direction the cutting edge lies. The interior of the uterus should be gone over systemati- 
cally, BO that no part of the surface is missed. The pressure must be applied carefully. It 
must be Arm enough to remove the softened diseased tissue, but not Arm enough to remove 
any of the Arm tissue beneath it. The fact that comparatively healthy Arm tissue has b^n 
reached is indicated by the grating sensation imparted to the curette. As a rule, thi^ is 
easily recognized and after some practice the uterus may be cleared out rapidly and safely. 
In exceptional cases, however, the wall of the uterus is diseased to a considerable extent 
and softened, and great care is necessary to avoid perforation of the wall. ' 



Fig. 681. Fig. 682. 


Fig. 681. — Returning the uterus to its normal position after curettage, and making the 
bimanual examination under anesthesia. The examination under anesthesia may be made im- 
mediately before the curettage If preferred. 

Fig. 682. — Putting In the vaginal packing. 

After the surface of the cavity has been gone over carefully with the sharp curette, 
the debris is brought into the vagina with the curette, and then worked out of the vagina 
into the specimen basin by forcible injection of citrate solution with -the tip of the syringe 
in the vaginal vault back of the cervix. The uterine cavity is then swabbed with dry 
cotton or gauze to gather up any loose fragments remaining. 

When the cavity is believed to be clean, it is well to introduce the uterine 
forceps, open widely in the cavity, rotate some, close, and remove. In this 
way may be caught an attached shred or a loose roll that is not brought out 
by the swabbing. This little maneuver has saved the embarrassment of leaving 
in remnants on several occasions — one time the principal part of an incomplete 
miscarriage. 

When the endometrial cavity is clear of remnants, it is well to make an 
astringent and antiseptic application, to check bleeding, kill bacteria carried 
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in from the cervix or cancer cells that may be in the cavity, and to seal lymph 
and blood spaces to prevent metastasis. For this purpose an application of 
carbolic acid (95 per cent) followed immediately by an application of alcohol 
has proved satisfactory. If there is persistent undue bleeding, the uterine 
cavity may be packed with gauze : otherwise packing is not needed. 

When the operation is finished, cleanse the vagina, remove the speculum, 
introduce two fingers to the cervix and bring the fundus uteri well forward 
by bimanual manipulation (Fig. 681). In the curettage, the uterus is drawn 
downward somewhat and the fundus sometimes goes backward. Unless the 
uterus is brought forward into normal position at the close of the operation, 
it may remain in retrodisplacement and cause trouble. If intrauterine pack- 
ing is used, the vaginal portion may be held in the palm of the hand (Fig. 682) 
during the replacement of the uterus. 

After curettage the epithelial covering of the uterine interior is quickly 
regenerated from the epithelium of the remnants of glands remaining, and 
gradually the whole endometrium is restored. 

After-care. — The vaginal and uterine packing is removed in about twenty- 
four to forty-eight hours, and an antiseptic vaginal douche is given once daily. 
The vulvar dressing is continued for a week. The patient may ordinarily get 
up in from two to four days after curettage, except when there is some asso- 
ciated disease that would be benefited by longer rest in bed. 

Curettage is only one step in the treatment. After that endocrine investi- 
gation and treatment and other measures required for the condition should 
be carried out. Associated pathologic conditions, such as malposition of 
uterus, laceration of cervix, laceration of pelvic floor and pelvic inflammation, 
must also be corrected as far as possible, for if allowed to continue, the uterine 
congestion resulting therefrom will tend to delay recovery and may result in 
the re-formation of a thickened bleeding endometrium. 

Wilson and Elden reported treating five women presenting the problem of 
uterine bleeding associated with hyperplasia, using progesterone in compara- 
tively small doses. An interesting case of ours illustrated the recession of a 
very marked hyperplasia of the endometrium after the use of pregnant mare s 
serum. The patient had five curetteraents over a period of three years for 
recurrent bleeding and each time the endometrium showed a more marked 
hyperplasia. With the final curettage the condition was so marked that some 
of the pathologists thought that it was adenocarcinoma; there was sufficient 
difference of opinion, however, to justify observation. After this curettage 
there was no flow for four months; a series of four doses of 200 U of anteron 
was then given and this was followed by a period seven days after the last 
dose. The period lasted seven days and was normal except for severe pain. 
Following this we had planned to secure an endometrial specimen at the onset 
of the succeeding period, but there was amenorrhea for two months. Preg- 
nancy could be excluded, and the securing of an endometrial specimen was 
attempted but had to be abandoned on account of the severe pain on trying to 
insert the small curette. Because of the marked proliferation seen on the pre- 
vious curettage we felt that it was important to determine the condition of the 
endometrium before further treatment and hence performed another curette- 
ment. This time the report was normal interval endometrium, no evidence of 
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corpus luteum effect. After four months of amenorrhea the flow was initiated 
four days after completion of a series of six doses of proluton (10 mg.) or 60 
mg. in all. 

A very interesting question in this connection is whether or not endo- 
metrial hyperplasia in the late menopause period is an indication of a tend- 
ency to endometrial carcinoma. This is an important problem, and one con- 
cerning which additional dependable information is needed. R. J. Crossen 
and J. E. Hobbs made an analysis of our cases of endometrial carcinoma, and 
are investigating the subject in various directions. A preliminary report was 
made (J. Missouri M. A.), and the investigative work is being continued. 
Sufficient facts have already been accumulated to indicate that endometrial 
hyperplasia in late menopause (fifty) may be taken as a sign of a definite 
tendency to endometrial carcinoma. So strong is this indication that in a 
patient menstruating at that age we advise stopping the undue endornetwal 
activity by radium treatment, which is accompanied, of course, by curettage 
and microscopic investigation to determine whether or not carcinoma has 
already started. \ 

MEMBRANOUS DYSMENORRHEA 

Membranous dysmenorrhea is the term applied to that form of painful 
menstruation accompanied by the expulsion of membrane from the uterus. 
The membrane is usually passed in small pieces, though occasionally it is 
thrown off as a complete oast of the interior of the uterus. It consists of the 
superficial layers of the uterine mucosa (endometrium), and is thrown off en 
masse as the result of nutritive changes which are not yet fully understood. 

The pains come with the flow .and are paroxysmal - of the same char.icter 
as the pains of mechanical dysmenorrhea, but very severe, resembling labor 
pains. After these have continued for several hours or a day or two, pieces of 
the membrane are expelled. There is then relief unless other pieces pass. The 
membrane, mixed with the menstrual flow, is the diagnostic sign of this form 
of dysmenorrhea. Care, must be exercised not to confound it with miscarriage. 
It usually recurs every month or so and may last for years. 

The condition may appear .it puberty or at any time during menstrual life. 
It is more common in sterile women, the same functional disturbance causing 
the membranous dysmenorrhea may be a factor in the sterility. 

Etiology and Pathology 

Hitschmann and Adler proved that it was not of inflammatory origin and 
Aschheim confirmed this, finding that the endometrium was bacteriologically 
sterile. Halban feels that there is an endocrinologic factor which causes pre- 
mature uterine contractions with separation of the endometrium en masse at 
the level of the functional layer. 

Gross. — These specimens are usually brought in by the patient in* a piece 
of paper or cloth all dried out. Patients who complain of passing tissue with 
each period should be instructed to place the tissue in a bottle of 10 per cent 
formalin immediately after it is passed. 
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The membrane as a whole does not stain as clearly as it does in uteri re- 
moved at operation or in curettage specimens. There is marked decidual 
reaction in the stroma, as a rule, and this is easily mistaken for an early abor- 
tion. The presence of trophoblasts and chorionic villi is the decisive point in 
the differentiation of these two conditions. The differentiation from ectopic 
pregnancy is very difficult and usually has to be made from the history and 
clinical examination. Fig. 683 shows the microscopic characteristics of the 
expelled membrane. Pig. 684 shows a remarkable membranous cast which 
not only outlines the endometrial and cervical cavities but has portions also 
from the tubal cavities. 



Fig. 683. — Membranous dysmenorrhea. Note the gland in 
the upper left corner showing beginning disintegration and the 
ghostlike remains of a gland In the right lower portion of the 
figure, with Its edematous lining cells. Gyn. Lab. 



pipr. 6g4. — photograph of 
a remarkable specimen consist- 
ing of a membranous cast of 
the endometrial cavity with 
cervical and tubal extensions. 
(The con.striction at the upper 
part of the endometrial portion 
was produced by string used 
In mounting.) (Williams — Am. 
J. Ohst. ft Gynec.) 


Diagnosis 

In married women membranous dysmenorrhea must be distinguished from 
early abortion and extrauteriiic pregnancy, in both of which conditions there 
may be bloody diselmrgc, with much pain and the passage of shreds of mem- 
brane. If this happens to take place near the menstrual time, the patient 
naturally supposes it is simply a menstruation somewhat delayed. In mem- 
branous dysmenorrhea there is usually a history of the expulsion of membrane 
at several menstrual periods, whereas with abortion there is the history o a 
missed menstruation and of morning sickness. Also the blood clots are much 
more*numerous in abortion, and with the membrane can usua y e oun a 
small sac and embryo. The bleeding from abortion persists indefinitely until 
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the uterus is emptied, whereas in membranous dysmenorrhea it lasts only 
about the usual menstrual time. Microscopic examination of an expelled mem- 
brane or of shreds removed by curettage in abortion shows chorionic villi. 
In extrauterine pregnancy there is no previous history of membranous dys- 
menorrhea and the patient, previously regular, has now gone overtime for 
one or more weeks. The pain is due to intraperitoneal bleeding, of which it 
presents the characteristics. 


Treatment 

The treatment is symptomatic for the pain, and otherwise is largely for 
complicating or associated conditions. As to curative treatment directed to 
overcoming the local disturbance of metabolism, endocrine and general nutri- 
tional measures are to be considered. Curettage may assist by improving the 
local nutrition and by overcoming any cervical stenosis which aggravates tne 
painful expulsive uterine contractions. \ 

Some years ago, Lawrence called attention to its frequent association with tubal 
inflammation, and reported 42 cases of membranous dysmenorrhea in which there wal 
present tubal or ovarian disease requiring operation. In 19 cases the disease was unilateral 
and in the remaining ones bilateral. In 33 of the 42 cases the trouble apjtoared, from the 
history, to have started from an attack of scarlatina, measles, mumps, rheumatism, or 
smallpox. In nearly all (the report is not definite) there was no further membranous dys- 
menorrhea after the removal of the pelvic disease. He concludes that membranous dys- 
menorrhea is due to trophic changes in the endometrium secondary to adnexal disease, and 
that this adnexal disease is usually a sequela of one of the exanthemas occurring near puberty. 
He concludes also that the adnexal disease is usually unilateral at first and may be pre- 
vented from extending to the other side by prompt attention. As a result of these conclu- 
sions, he holds (a) that tubal and ovarian complications occurring with the exanthemas near 
puberty should be watched for and treated, (b) that in every case of membranous dys- 
menorrhea a careful history should be obtained with that point in view, (c) that when 
unilateral adnexal disease is found, prompt operation should be carried out to prevent 
fhe trouble becoming bilateral. 


ACUTE ENDOMETRITIS 

Acute endometritis is acute inflammation due to bacterial invasion of the 
endometrium and adjacent tissues. Metritis and endometritis in the recently 
pregnant uterus (puerperal sepsis) are obstetric subjects. 

Etiology and Pathology 

Nonpuerperal acute metritis is usually due to infection with the gonococcus, 
as ordinarily this is the only germ that will, on mere contact, implant itself and 
grow and spread upward in the nonpuerperal genital tract. Gonorrhea involves 
the cervix in a large proportion of the cases of vaginal gonorrhea. Its exten- 
sion upward from the cervix to the endometrium may be spontaneous or 
induced. Spontaneous extension upward may take place immediately follow- 
ing the infection of the cervical mucosa, or the inflammation may remain 
limited to the cervix for weeks and months, with the possibility of the exten- 
sion upward at any time. During or immediately following the menstrual flow 
is the favorite time for the progress upward of the gonococci. 
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Infection of the endometrium with other inflammatory bacteria (staphylo- 
coccus, streptococcus, colon bacillus, etc.) is usually due to sounding the 
uterus or other intrauterine instrumentation, the germs being carried in from 
outside the body or from the vagina or from the cervical canal. Endometritis 
so caused was rather frequent formerly when the uterine sound was passed 
by touch, but not so now, since the uterus is not so often sounded, and when 
it is sounded care is taken to do the sounding in an aseptic way. 

While extension upward of ordinary pus germs without the intervention of 
pregnancy or instrumentation is a rare occurrence in the period of functional 
activity and normal tissue resistance, it occurs more frequently before puberty 
and after the menopause. Several cases of fatal peritonitis in children from 
extension upward of streptococci have been reported. 

Symptoms and Diagnosis 

In the gonorrheal cases, after the vaginitis or cervicitis has continued a 
few days or several weeks, as the case may be, the patient complains of 
“cramps’’ in the loAver abdomen and of soreness in the pelvis when walking, 
and of increased vaginal discharge. Sometimes the pain is quite severe and 
occasionally the patient is confined to bed for a few days. There may be mod- 
erate fever (101° to 102° F.), but the fever is rarely marked as in puerperal 
endometritis. By close questioning, we can usually obtain a history of symp- 
toms indicating gonorrhea within the last few weeks or months. 

If there is any discharge from the cervix or urethra or vulvovaginal glands, 
spread preparations are made on slides, which can later be stained and examined 
for the gonococcus. In the form due to ordinary pus bacteria, the symptoms 
are about tlie same, with a history of preceding labor or miscarriage or intra- 
uterine instrumentation. 

Digital and bimanual examination show that the body of the uterus is 
tender on pressure. If the disease is still limited to the uterus, there will be 
no decided tenderness outside the organ. If the trouble has extended to the 
adnexa, there will be marked tenderness and perhaps a mass about the tube 
involved. Through the speculum, the mucopurulent discharge may be seen 
coming from the cervix. 

Treatment 

The patient should be put to bed, if not there already, and kept at rest 
until all acute symptoms subside, with the hope of checking the process before 
it extends to the tubes. Prompt chemotherapy with the sulfonamides, as out- 
lined under gonorrhea, gives the best chance of stopping the process. Local 
heat or cold application may relieve local pain, or a mild sedative may be 
required. Lactic acid douches and tablets to restore normal vaginal pH, as 
detailed under Vaginitis in Chapter IV, will remove the purulent discharge 
and minimize vaginal irritation. 

CHRONIC ENDOMETRITIS AND METRITIS 

Chronic endometritis is inflammation of the endometrium due to bacterial 
invasion. It is not nearly as common as was formerly supposed, when the term 
was used to cover most of the pathologic conditions of the endometrium and 
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some of the physiologic. Baoteriologic investigations have shown that it is 
comparatively infrequent. This relative immunity of the endometrium to 
chronic inflammation has been ascribed to the fact that it is regularly desqua- 
mated at periods, thus tending to cast off any infective agent present: When 
present it is usually associated with chronic inflammation of the cei*vixi Or tubes, 
due to the original infection, and the important continuing uterin^e lesion is 
metritis involving the muscular wall. ' ' ' 



Fig 685. — Chronic metritis. Thickness ot entire wall 20 mm. (myometrium 18 mm., endo- 
metrium 2 mm.). The thickening is moderate but Is due entirely to round coll infiltration and 
increased fibrous tissue. Gyn. I.4^Lb (Schwarz— Am. J. Obst.) 




B, 

Fig. 686. Uterine wall from a case of chronic metritis (A) contrasted in thickness with 

a normal wall (B), the two being magnified alike. In this ease tlie entire wall was 3X nim. 
thick (myometrium 30 mm., endometrium 1 nun.). The thickness of the wall is from changes 
due to chronic Inflammation. Gyn. Lab. 


Pathology 

The gross characteristics are shown in Figs. 685 and 686. In the early 
stages the uterus is large, soft, and boggy, but later it may decrease in size and 
become very firm. The small sclerotic uterus is of this type. 

The microscopic details of chronic endometritis are shown in Pig. 687, the 
<^ia t.in g iiinhin g feature being the extensive round-cell infiltration composed chiefly 
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of plasma cells. The plasma cells indicate chronic inflammation, and they are 
identified by the fragmented nucleus eccentrically placed, shown to some extent 
in Pig. 687, B but shown better (higher magnification) in a section from a 
tube (Fig. 881). 

The microscopic details of chronic metritis are shown in Pigs. 688 and 689. 
Old inflammatory infiltration is present witli the characteristic perivascular dis- 
tribution (Pig. 688), and also a marked increase in connective tissue, especially 
in the outer third of the wall (Pig. 689, B), Puerperal metritis tends to cause 



Fio: fl 87 — Chronic endometritis. A, Notice the foci of round cell Infiltration. The glands 
^ Tiniip of the dHatatlon and bizarre shapes seen In h3^erpla5la. B, High 

^£r™^f‘ ?n^otTe f7c"Tn Tho InStrluon Is composed ‘chiefly of small round cells »d 
Jell? The plMma cells arc seen as rather large cells with a more or less fragmemed 
itrTcally placed. The characteristic details of plasma cells are better shown in Fig. 

881. Gyn. Lab. 


subinvolution and hence the two conditions are often found in later sectioiia, but 
fortunately for a clear picture there is no complicating subinvolution in the 
sections shown here, the elastic tissue being practically normal and showing 
none of the degeneration and diffusion characteristic of subinvolution (com- 
liare with Pigs. 692, 693). 
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Fig. 688. — Chronic metritis. H & E stain, showing marked round cell infiltration In the myome- 
trium. Gyn. Lab. (Schwarz — Avi. J. Obst. ) 



Fig. 689.— A, Chronic metritis, middle third. Welgert-van Gleson stain, showing connec- 
tive tissue Increase and the absence of diffused elastic tissue. The connective tissue forms the 
rather dark network about the lighter staining muscle bundles. Notice the normal distribution 
of elastic tissue as a fine elastic intlma Inside the vessel near the center of the field. B. Chronic 
metritis, outer third. Welgert-van Gleson stain, showing increased connective tissue, but without 
diffused degenerated black-staining elastic substance cnaracterlstlc of subinvolution. Compare 
this photomicrograph with the one from a similar portion of the wall In a case of subinvolution. 
Fig. 788, B. The two are stained with the same stain. Qyn. Lab. (Bchwars — ^Am. J. Obst) 
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Symptoms and Diagnosis 

The patient comes complaining of a vaginal discharge (leucorrhea) which 
she has had for several months or years. This may be free and troublesome 
or very slight, and it may be the only symptom. Usually, however, there 
are menstrual disturbances — ^painful menstruation, increased menstrual flow, 
and irregular menstruation. The menses may last a week or ten days, and 
bleeding between times may appear. Hemorrhage is especially marked when 
there is an associated hyperplasia or polypoid condition of the endometrium. 
On the other hand, if the metritis has advanced to the stage of shrinking from 
scar -tissue formation in the wall, the menstrual flow may be scanty and pain- 
ful and bimanual examination shows a small sclerotic hypersensitive uterus, 
the so-called ''irritable uterus.” 


Treatment 

Vigorous endocrine treatment may relieve the subjective disturbances some, 
though not much organic change can be expected in a sclerotic uterus. Otherwise 
treatment is symptomatic. If there is discharge and excessive menstrual flow in 
spite of medication, curettage may be indicated as a therapeutic measure, and 
it may be required before that as a diagnostic measure to exclude cancer. 
When, in spite of other measures, there continues a persistently hypersensitive 
and disabling uterus, hysterectomy may be required to give relief. 

SUBINVOLUTION OF UTERUS 

Subinvolutiori is the term applied to that condition of the uterus found 
in cases in which, after labor or abortion, it fails to return to its normal size. 
It remains large and heavy, and its walls are greatly thickened (Figs. 690, 691). 

Etiology 

As mentioned at the beginning of this chapter, there is a group of organic 
disorders of the uterus which has occasioned considerable difficulty in classi- 
fication because not due to the commonly recognized causes of structural 
change, such as infection, traumatism, tumor formation, or developmental defect. 

On consideration it is evident that each of these disorders is due to some 
marked disturbance in the local metabolism — so marked as to produce struc- 
tural change. This furnishes a basis for group designation, and also indicates 
the direction in which to look for the underlying etiologic factor. This group 
includes subinvolution of the uterus, hyperinvolution of the uterus, hyper- 
plasia of the endometrium, and hypertrophy of the myometrium. 

Subinvolution is due to some interference with the retrograde changes 
that normally follow labor. These retrograde changes that normally take place 
consist of atrophy of the muscular and connective tissue. Fatty degeneration, 
which was formerly supposed to occupy such a prominent place in the process, 
has been found to be a subordinate feature. The retrograde changes may be 
interfered with by anything that prevents proper contraction and retraction of 
the uterus or that causes chronic congestion. 

A uterus which becomes infected after labor does not return to its normal 
siSe unless the infection is overcome. Retained membranes or placental rem- 
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nants also interfere with the process of involution, even without infection. Gen- 
eral diseases, producing an impoverished condition of the blood may, following 
labor, so interfere with the nutrition of the uterus as to cause subinvolution. 
Retrodisplacement of the uterus after labor or abortion is a factor in subinvolu- 
tion, which is favored by anything which interferes with the circulation or the 



Pig. 690. — Subinvolution of the uterus. Gross specimen, showing marked thickening of 
the uterine wall and numerous large thickened projecting vessels. Gyn. Lab. (Schwarz — Am. 
J. Obat.) 




B. 

Fig. 691. — Uterine wall from a case of chronic subinvolution (A) contrasted In thickness 
wltli a normal wall (B), both being niagnifled to about the same extent. In this case of sub- 
involution the uterine wall was 40 mrn. thick f niyometrluni 31 mm., endometrium 9 mm.). The 
thickness of the wall is due chiefly to subinvolution abnormalities of vessels and mu.scle and con- 
nective tissue. Gyn. Lab. 


metabolic processes by which waste products are removed and nutriment sup- 
plied to the elements of the uterine wall. The uterine-contraction stimulus fur- 
nished by nursing is probably a factor in normal involution, and its absence a 
factor in subinvolution. 
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Pathology, Symptoms, Diagnosis 

Subinvolution is, at best, a relative term, for every parous uterus shows 
some evidence of '‘subinvolution.’' There is never a complete restitution to 
the virginal uterus. With succeeding pregnancies there is an increasing amount 
of connective tissue deposited, while the blood vessels seldom regress to their 
former condition. 

In typical subinvolution the uterus is enlarged to a varying degree (Figs. 
690, 691). On section the musculature appears coarse and the blood vessels 
stand out above the surface (Fig. 690). Microscopically there may be a pre- 
ponderance of connective tissue, and there is usually some lack of uniformity, 
the involution being more advanced in some parts than in others. The endo- 
metrium may or may not be thickened. 

The most characteristic microscopic pathologic changes are seen in the 
blood vessels and arc explained and illustrated in Figs. 692 to 694. In nor- 
mal involution the enlarged vessels are partially or completely obliterated by 
an increase in the elastic tissue fibcT*s of the intiina and media. This tissue then 
becomes hyaline and is absorbed. In subinvolution the process may be halted 
at any stage, giving rise to vessels with immensely thickened walls and often 
very irregular shapes. The great thickening in the vessels is due largely to the 
remaining unabsorbed elastic tissue. 

The symptoms of suhinvolution are simply a sense of weight and pres- 
sure and weakness in the pelvis, with menstrual disturbances (usually increased 
flow). As a rule, the most prominent symptoms are those due to complications, 
such as hyperplastic endometrium, infected metritis or retrodisplacement. In 
practically all cases of infection following labor or abortion there is more 
or less subinvolution. 

The enlarged uterus is usually found low in the pelvis and not particu- 
larly tender, unless there is a complicating metritis. The uterus may be retro- 
verted, and there is often laceration of the pelvic floor. The history connects 
the trouble with a previous labor or miscarriage. 

Prophylajds of Subinvolution 

Subinvolution is one of those diseases which may, in a measure, be antici- 
pated and often prevented. The measures to be employed in the puerperium 
to avoid subinvolution are as follows : 

1. Prevent infection following labor or abortion by careful attention to 
asepsis. 

2. See that the uterus is emptied of placental remnants and membranes. 

3. Repair all lacerations of the pelvic floor. Unrepaired lacerations of 
the cervix also favor infection and subinvolution. 

4. Keep the uterus fairly well contracted. If it shows a tendency to re- 
main unduly relaxed during the puerperium, tone it up by proper medication. 

5. Prevent retrodisplacement of the heavy puerperal uterus and improve 
its circulation by the routine use of the knee-chest posture at the proper time 
in postpartum care. As explained under knee-chest posture in Chapter III, 
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Fig. 692. — Sublnvolution. Weigert-van Gleson stain. Vessels of the inner third of uterinfe 
wall. The old subinvoluted vessels are seen staining as black collars around the new smaller 
vessels which have come up into the lumen of these old degenerated ones. On account of 
block In the absorption of these old vessels there remains diffused degenerated elastic tissue, 
which retains the power of staining black with Welgcrt’s stain. Gyn. Lab. (Schwarz — Am. 
J, Obat) 



Fig. 693. Fig. 694. 

Figs. 693 and 694.— Subinvolution. Welgert-van Gleson stain. Pig. 693, Vein of middle 
third of uterine wall. The black staining shows that the unabsorbed degenerated elastic tissue 
has diffused through most of the vessel wall, a condition characteristic of sublnvolution. Fig. 
694, Outer third of uterine wall, showing the amount of diffuse dead elastic tissue between the 
muscle bundles, due to lack of absorption of this degenerated material during the process of 
Involution. Gyn. Lab. (Schwarz — Am. J. Obat.) 
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there is danger in employing it in the early postpartum period, when reliance 
should be placed on having the patient lie on the abdomen or side. But by 
four to six weeks postpartum, the reparative processes have advanced so that 
the knee-chest posture may be added safely and with decided benefit to the 
position of the uterus and to the pelvic circulation. 

This point of prophylaxis by correction of retrodisplacement is strongly 
emphasized by O. H. Schwarz, who made a special study of subinvolution, con- 
firmed the work of Fletcher Shaw in regard to elastic tissue diffusion, as beau- 
tifully shown in Figs. 692 and 693, and contributed several instructive articles 
as indicated in the Reference List. 

6. Lessen pelvic congestion by overcoming constipation, removing any ir- 
ritating discharge with douches, prescribing periods of rest during convales- 
cence and continuing the knee-chest posture as long as there is any tendency 
to retrodisplacement. 

Treatment 

The principal disturbances accompanying subinvolution come from the 
associated diseases; consequently the treatment is directed largely to the as- 
sociated conditions. The following measures tend to tone up and improve the 
condition of the uterine wall : 

1. Improve local tissue nutrition and circulation by building up general 
health with vitamins, endocrines, and other indicated medication. 

2. Curettage is the most effective local measure for influencing the circu- 
lation and nutrition of the uterine wall. Curettage should be followed by the 
other remedial measures, such as douches, laxatives, uterine astringents inter- 
nally, and local measures indicated. Treatment for cervicitis, restoration of 
pelvic floor support or operation for uterine prolapse or retrodisplacement 
may be required. 


HYPERINVOLUTION OP UTERUS 

Hyperinvolution is a very rare condition in which the process of involu- 
tion following labor docs not stop at the normal limit, but continues until 
the uterus is much reduced in size. The uterus sometimes becomes so small 
as to measure only an inch in depth. The cause of this trouble is deficient 
ovarian function. Obviously the condition in its more aggravated form is 
associated with amenorrhea. 

Some years ago the senior author saw an interesting case of hyperinvolu- 
tion of the uterus and adnexa. The patient was thirty years of age. Three 
years previously she had had a severe infection following the birth of her 
child, and there had been no menstruation since. Pelvic examination showed 
the uterus to be very small. On account of other trouble it was necessary to 
open the abdomen, and thus the opportunity was given of inspecting the in- 
ternal genital organs. All of them were atrophic — the ovaries, uterus, tubes, 
and round ligaments. The uterus was about half normal size. 

Treatment. The hope of improvement lies in endocrine treatment. The 
striking results obtained with judicious use of endocrines (growth and estro- 
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genic) in underdeveloped uteri encourage the trial of such treatment for uteri 
which have receded from a former functioning condition. Kaufmann and also 
Clauberg have shown that an atrophic uterus may sometimes return to normal 
size under the use of estrogenic hormones. 

HYPERTROPHY OF MYOMETRIUM 

This condition consists of a uniform hyperplasia of the myometrium. 
The muscle fibers as well as the fibrous tissue take part in the hyperplasia. 
The diagnosis can be made only in uteri where previous infiammation and 
pregnancy can be excluded. There is no inflammation or subinvolution. There 
may or may not be an accompanying hyperplasia of the endometrium. The work 
of Kaufmann and of Clauberg, previously referred to, showing that atrophic 



Fig. 695. — Hypertrophy of myometrium. Gross specimen from a nullipara, aged forty- 
one years. The endometrium i.s only 3 mm. in thickness and shows moderate hyperplasia. The 
myometrium is 19 mm. thick and the Inci eased thickness is due entirely to hypertrophy of the 
muscle and connective tissues. Gyn. Lab. (Schwarz — Am, J. Ohst.) 

Uteri can be made to return to normal size by use of the estrogenic hormones, 
would point to an excess of estrogen as one of the factors in hypertrophy. 

The muscle fibers are the same as those found in a normal uterus with the 
exception that they are longer and a little larger. The vessels are numerous but 
contain none of the degenerated elastic material characteristic of subinvolution. 
A gross specimen of this rare condition is shown in Fig. 695, and the micro- 
scopic characteristics are shown in Figs. 696 and 697. 

If the condition should cause disturbance, the treatment would be the same 
as for ail troublesome uterus enlarged from subinvolution or metritis. In fact, the 
diagnosis of myometrial hypertrophy, instead of the more common causes of 
uterine enlargement, could be established only after removal and microscopic 
investigation of the enlarged uterus. 
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Fig. 696. — Hypertrophy of myometrium, with some hyperplasia of endometrium, from nul- 
lipara, aged nineteen years. No subinvolution and no Infection (see Pig. 697). Thickness of wall 
24 mm. (myometrium 19 mm. and endometrium 5 mm.). Gyn. Lab. 



Fig. 697. — Hypertrophy of myometrium. High power of Fig. 696. Welgert-van Oleaon 
■tain, showing normal nulllparous distribution of elastic tissue, connective tissue, muscle tissue, 
and muscle. In the original, the elastic tissue Is stained black and of course reproduces black 
In the photomicrograph. Notice the normal distribution as a thin, clear-out elastic Intlma Inside 
the blood vessels. The connective stains red and the muscle tissue yellow. The former 
reproduces as a rather dark network surrounding the lighter staining muscle bundles. Gyn. Lab. 
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SENILE ATRESIA OF UTERINE OANAL 

In this condition, apparently largely nutritional, senile atrophy of the 
uterus with elimination of the endometrium continues to the point of atresia of 
the canal and obliteration of more or less of it. It is quite different from the 
inflammatory atresia found with pyometra, which may occur at any age and 
is rather frequent with advanced carcinoma. 

The senile atresia here referred to presents no inflammatory symptoms or 
signs. The sides of the canal lose their protective mucosa at points of contact 
and the opposed surfaces adhere. As there are no symptoms, the process is of 
importance principally from the pathological standpoint. It is found occa- 
sionally at autopsy, usually in individuals of advanced age. It is encountered 
at times when endeavoring to dilate for curettage in an aged patient 
some indication for intrauterine investigation. 

It may be accompanied with cystic change in the thinned endon 
which case it is designated occlusive cystic atrophy (‘^endometritis 
cystica’^ of former times). Fig. 698 shows this condition in an autopsy spe'pi' 
men, with reproduction in exact size of the uterus and the cysts and t)«c 
occluded portion of the canal. 


presenting 


letriumV in 
atrophica 



Flff. 698. — Atrophic (senile) atresia of the uterine canal. This autopsy specimen from an 
a^ed woman presents also an unusual number of retention cysts from occlusion of atrophylni? 
endometrial glands. This condition wa.s formerly designated "atrophic cystic endometritis," 
but we know now that Inflammation, if present. Is only incidental and that senile atrophy is 
the essential feature. 

Knowledge of this occasional atrophic occlusion of the canal in the aged is important in 
interpreting the findings when an attempt at diagnostic curettage Is blocked at the internal 
os. Qyn. Lab. 


TUBERCULOSIS OF THE UTERUS 

This term is applied to tuberculous disease of the uterine mucosa and 
myometrium. When the tuberculosis affects only the peritoneal coat of the 
uterus, it is classed as peritoneal tuberculosis. 

Etiology and Pathology 

Tuberculosis of the uterus usually comes from tuberculosis of the tubes. 
Occasionally it is due to infection from without, in which case it may come 
from tuberculosis of the external genitals. 

It may be produced by coitus with a tuberculous husband, the tubercu- 
losis in the husband being located in the genitourinary tract. It is possible 
for the infection to be carried in this way when the husband has only pul- 
monary tuberculosis, for tubercle bacilli have been demonstrated in the com- 
paratively healthy testes and semen of phthisical patients. Infection conveyed 
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by coitus may be first manifested in the cervix or in the body of the uterus. It 
is held by some that such infection may be found first in the fallopian tubes. 
Tuberculosis of the uterus sometimes occurs as a part of a general infection, 
secondary to pulmonary tuberculosis. 

Tuberculosis, unlike gonorrheal infection, usually descends from the tubes 
(Pig. 699) or even the peritoneal cavity. Tuberculosis of the uterus and 
cervix is, therefore, usually secondary to tuberculous salpingitis. It may, how- 
ever, be blood borne. In the uterus it affects primarily the endometrium. It 
is found in about 50 per cent of patients with genital tuberculosis. This fact 
of probable uterine involvement should be kept in mind when extensive tubal 
tuberculosis is encountered in an operation. 



Fiff 699 Tuberculosis of the endometrium. Gross specimen, showing the thickened endo- 

metrium. ’and also the accompanying tubes which were tuberculous. From a white woman in 
whom a part of the right tube had been removed in a distant city some years before and found 
tuberculous. Notice the stump of right tube In the photograph of the specimen. Gyn. Lab. 

In the stage of caseation it shows areas of caseous necrosis which may be 
confused with sarcoma or carcinoma of the endometrium. The differential 
diagnosis depends on microscopic examination. 

Tuberculosis of the endometrium is easily diagnosed by finding tubercles 
and giant cells in the endometrium (Pigs. 700, 701). The early cases have 
the tubercles in the stroma, but as these enlarge and become conglomerate 
and caseous, mass destruction of both glands and stroma occurs. Schroeder 
believes that the deeper layers become infected during menstruation. 
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Sjnnptamfl and Diagnosis 

The symptoms of tuberculosis of the endometrium are principally those 
of a severe chronic endometritis. There is nothing particularly distinctive 
in the clinical evidences of tuberculous endometritis. A severe endometritis 
occurring in a virgin should arouse suspicion of tuberculosis. A persistent 
and severe chronic endometritis in the presence of peritoneal or tubal tuber- 
culosis, or occurring in a patient with phthisis, is possibly tuberculous. The 
diagnosis is made by finding tubercle bacilli in the pus or finding character- 
istic changes in the scrapings from the uterus. 



Fig. 700. Fig. 701. 


Fig. 700. — ^Tuberculosia of endometrium, low power. A tuberculous area In the endome- 
trium is well shown. 

Pig. 701. — Tuberculosis of endometrium. High power of a section from Fig. 700, showing 
typical tubercles and giant cells. Gyn. Lab. 

Treatment 

In all cases, general antituberculosis treatment is indicated. Tuberculosis of 
the lower part of the cervix alone calls for amputation of the cervix or hysterec- 
tomy. Tuberculosis of the body of the uterus indicates hysterectomy, provided 
there is no other involvement, e.g., advanced phthisis or very extensive peritoneal 
involvement. A moderate involvement of tubes and pelvic peritoneum is not a 
contraindication to operation, provided the patient is in a fair general condition. 
In cases in which the patient is not in fit condition for radical operation, or 
refuses it, the case is treated on the same general principles as chronic endo- 
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metritis, that is, by curettage, followed, if necessary, by antiseptic and astringent 
applications. Iodoform should be used freely, in powder or emulsion or as 
soluble bougies. While a cure may, in some cases, follow this mild treatment, 
its attainment is very uncertain, and owing to the impossibility of determining 
the limit of the uterine infiltration and owing also to the fact that the infiltration 
is very likely to spread in spite of all treatment, hysterectomy is the safer plan 
and the one to be advised in operable patients. 

SYPHILIS OF THE UTERUS 

In a most exhaustive monograph Gellhorn and Ehrenfest liave presented 
the entire problem of the involvement of the internal female genitals by 
syphilitic infection. Our actual knowledge concerning the syphilitic lesions of 
the uterine body is extremely meager. Primary and secondary manifestations 
have not been observed in the uterus. There are a few instances on record of 
gumma in the uterine wall, also of a gummatous endometritis. This infre- 
quency of tertiary lesions is ratlier a matter of surprise, for the uterus, more 
than any otlier internal organ of the body, is exposed to direct infection. Spiro- 
chetes may reach tlie endometrium from the vagina or from cervical lesions. 
Spirochetes, at least during pregnancy, undeniably circulate through the uterine 
wall as is pi’oved by tlic fact that an actively syphilitic mother invariably infects 
the fetus in the uterus. Syphilis is a common cause of abortions. 

The cei’vix is probably rather frequently the site of the primary chancre, 
but it is not likely to cause much discomfort and hence is seldom seen. Under 
Ulcer of Cervix in this chapter reference is made to a patient with an early 
syphilitic lesion of the cervix which had been mistaken for cancer and treated 
with radium. Of practical importance also is the fact that a tertiary gum- 
matous nodule may develop in the cervix. The microscopic characteristics of 
the tissue changes in syphilitic lesions of the cervix are illustrated in Figs. 
661 and 662. 


ECHINOCOCCUS DISEASE OF UTERUS 

Echinococcus disease affecting the uterus is a curiosity, and yet it is not 
so rare that it can be ignored in diagnosis. Undoubted cases have been re- 
ported in early life and in middle life and later. The liver is the organ usually 
affected in echinococcus disease. Many other organs, however, have been af- 
fected, with or without coincident affection of the liver, and among the organs 
occasionally affected is the uterus. 

Wlien echinococcus disease attacks the uterus (Fig. 702), there is nothing especially 
characteristic in the symptoms. The disease, at first, may resemble chronic endometritis 
with hemorrhagic tendency. As the cysts become larger, a tumor or several tumors become 
palpable, and the case may be considered one of uterine fibroids. When the masses become 
still larger, fluctuation may bo detected or rupture into the uterine cavity may take place 
with the discharge of clear fluid and booklets (Fig. 703) and daughter cysts. If rupture 
takes place into the peritoneal cavity, fatal peritonitis is probable. The process may stop 
at any stage and the lesion undergo partial absorption. Suppuration may take place in 
the lesion, forming abscesses. In some cases the symptoms resemble pregnancy, as men- 
tioned by Heed, as follows: 
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^ * In cases of echinococcus infection of the uterine cavityi the symptoms may be essen- 
tially those of pregnancy. The uterus becomes enlarged and softened^ the cervix present- 
ing a bluish aspect. The womb enlarges, progressively and symmetrically, the breasts 
enlarge and may contain milk, while there are, not infrequently, reflex disturbances of the 
stomach. It is the occurrence of these symptoms which has generally caused infections of 
the uterine cavity by echinococcus to be looked upon as pregnancy, and the resulting 
cysts to be designated as degenerated ova. In practically all of these cases, however, the 
usual amenorrhea of pregnancy is absent, while the patient complains of more or less con- 
stant dribbling of blood from the uterus. While this is true, the fact must be recognized 
that infection of the uterine cavity may coexist with pregnancy, as was true in MacNeven's 
case, in which a large echinococcus cyst was expelled intact, during a true labor and 
immediately preceding the rupture of the amniotic sac. The exact diagnosis cannot be 
made without the demonstration of the booklets. " 



Fig. 702. Fig. 703. 


Fig. 702. — Echinococcus disease of the uterus. Gross specimen showing an echinococcus 
cyst of the uterine wall. (Turenne — Surg,, Gynec. and Obat.) 

Fig. 703. — Echinococcus booklets. The diagnosis of echinococcus disease depends upon 
finding these characteristic booklets in the cyst fluid. 


Echinococcus disease of the uterus must not be confounded with the more 
common ' 4iydatidiform mole,^' in which small cysts of varying size are found, 
and may be expelled in a large mass. The two affections are entirely distinct. 
The first (echinococcus disease) is due only to the echmococcus parasite in 
the uterus, while the second (hydatidiform mole) is due to degenerative changes 
in fetal membranes — the chorionic villi proliferating and becoming distended 
with fluid so as to form a mass of little cysts. 

The differential diagnosis between echinococcus disease and hydatidiform 
mole is made by microscopic examination of pathologic structures — booklets being 
found in the first and chorionic villi in the second. 

The treatment of echinococcus disease of the uterus consists in the rupture 
and continual drainage of all cyst cavities. If the disease persists and is not 
associated with some contraindicating lesion, hysterectomy is indicated. 


CHAPTER Vm 


NONMALIGNANT TUMORS OF THE UTERUS 

Nonmalignant tumors of the uterus comprise myoma (including adenomy- 
oma) and a miscellaneous group composed of other types, such as lipoma and 
the growths arising from remnants of the wolffian duct extending into the 
uterine wall. 


MYOMA OF UTERUS 

Myoma of the uterus is a tumor composed of muscular and fibrous tissue. 
It is often spoken of as uterine “fibromyoma” and as uterine “fibroid.” As 
Mallory has pointed out, it is a true tumor of muscle tissue, and the term 
“myoma” is the accurate designation. 

Uterine myoma occurs more frequently than any other tumor in women. 
Kolb found that it was present in 20 per cent of women over thirty-five years 
of age and in 50 per cent of all women over fifty years old. Gusserow found 
38 per cent occurred between the ages of thirty and forty years. 

Etiology 

The persistent estrogenic stimulation of the uterus in the absence of preg- 
nancy is supposed to be a factor in the causation of uterine myomas. The 
tumor is analagous to those growths which frequently enlarge the prostate in 
the male. The prostatic glands develop from the embryologic urethra and 
hence are not derived from muellerian tissue, but they grow out into the tissue 
at the junction of the muellerian duct with the urogenital sinus and part of 
this tissue is muellerian. 

Myomas occur most frequently in middle life (period of sexual activity) 
though they may occur at any age. They are more frequent in the nonparous 
uterus. This is in marked contra.st to carcinoma, particularlj" carcinoma of 
the cervix, which occurs almost exclusively in w^omcn who have borne children 
or had some other injury or irritation of the cervix. 

The common association of hyperplasia of the endometrium with myoma 
would suggest excess estrin as the endocrine factor concerned. The work of 
Kaufmann and of Clauberg in causing small uteri in castrated women to grow 
to normal size by injections of large amounts of estrogenic hormone, is sig- 
nificant in respect to the excessive muscle growth in myoma. Nelson succeeded 
in producing multiple fibromyomas in 88 guinea pigs by long-continued injec- 
tion of estrogens. 

CoU Derivtitioii. — Virchow believed that any muscle fiber in the uterus 
could, as a result of unknown stimulation, form a myoma. Ribbert’s idea 
was that only certain fibers, which were not in complete growth-equilibrium, 
could form a myoma. Cohnheim championed the idea of embryonal rests as 
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the Starting point for a myoma. The relation of certain early myomas to 
blood vessels has impressed many workers on this problem. This relationship 
suggests that the uterine myomas arise from disturbances in the growth of 
the embryonal blood vessels, from which the uterus and vagina originally 
derive their muscular tissue. Rosger, Kleinwachter, Sobotta, and others have 
traced the development of early myomas from blood vessels, and conclude 
that blood vessels control their origin and growth. According to Ewing, this 
idea has much to commend it, and he cites a case of his own in which there 
was striking evidence of the origin of the tumor masses from blood vessels. 
R. Meyer obtained specimens showing an uninterrupted transition from a 
normal muscle fiber to a myomatous fiber. Frankel believes that secondary 



Fig. 704. — Multiple myomas of the uterus. A, The divided uterine cavity. Several of the 
myomas arc approaching the peritoneum. (Blshojj — Uterine F*ibromyomata.) 


myomas arise from daughter myoma cells in the middle layer of the capsule 
of the primary myoma, and stresses the importance of removing the entire 
capsule in order to prevent recurrence. 

Histologically there are two type of myomas, namely, those composed 
of smooth fibers (leiomyoma), and thosie composed of striated muscle fibers 
(rhabdomyoma). The latter type is rarely found in the uterus. 

Structure and Complications 

Myoma may occur as a single growth or there may be many tumors in a 
uterus so affected, as shown in Pig. 704. The interesting clinical features will 
be taken up under five headings: structure, relation to uterine wall, adeno- 
myoma (adenomyosis), secondary changes, and complications and associated 
diseases. 
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1. Structure. — The myoma is composed of interlacing bundles of involun- 
tary muscle fibers in a network of connective tissue (Fig. 705), the same type 
of tissue composing the uterine wall. At the periphery of the growth the fibers 
are arranged in concentric layers. The adjacent muscle fibers of the uterus, 
which make up the outer layer of the capsule, are also arranged in the same 
fashion. The capsule (Figs. 706 to 709) consists of three layers, the two already 
mentioned and a third which lies between them and contains the vessels. It 
is from this central layer that the daughter myomas (F’rankel) are supposed 
to arise. 



The muscle cells themselves are somewhat longer and narrower than the 
ordinary uterine muscle cells. Their nuclei stain deeper than normal cells, as 
does also their cytoplasm. Their nuclei are usually long and the ends are 
rounded when seen longitudinally, while on cross-section they are round or 
oval or crescentic. Between the muscle cells are myoglia fibrilles which extend 
beyond the ceUs and interlace with fibrUles of surrounding cella The muacle 
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tissue stains yellow and the connective tissue red when the van Gieson method 
is used. The fibrous tissue cells can be seen separating the muscle tissue into 
bundles by the forming septa. Numerous elastic fibers are present in the older 
tumors. 

2. Relation to Uterine Wall. — The myoma is nearly always encapsulated. 
It starts as a small nodule in the muscular layer of the uterine wall (Fig. 706). 
As it enlarges there usually develops a distinct capsule, or layer of condensed 
tissue, which separates the tumor proper from the normal uterine wall sur- 
rounding it as previously explained. From this capsule it may be easily shelled 
out, except when there hfis been inflammatory infiltration of the capsule and 
tumor. 



Fig. 706. Fig. 707. 


J^g. 706. — Photomicrograph of a finmll myoma, situated at about the middle of the 
uterine wall. The entire thickness of the wall is shown, the endometrium being at the left. 
The little tumor is distinctly encapsulated and has shrunken somewhat from the adjacent tissue, 
allowing the capsule to separate into layers. Notice the similarity in appearance of the tumor 
tissue and the tissue of the surrounding normal wall, due to the fact that they have the same 
elements and general structure. 

Fig. 707. — The capsule of myoma. The layers of capsule have separated somewhat. Gyn. 

Lab. 


As long as the tumor is surrounded by the muscular tissue of the wall, it 
is known as an interstitial or intramural myoma. They comprise from 60 to 
70 per cent of the cases. 

As the ordinary encapsulated tumor grows, it pushes in the direction of 
least resistance, stretching the muscular tissue around it and tending to push 
the muscular tissue aside. When it pushes aside the wall tissues and progresses 
toward the uterine cavity it may come in time to lie beneath the endometrium, 
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where it is known as a submucous myoma (Fig. 710). Submucous myomas 
comprise about 10 to 15 per cent of the cases. The proximity of the growth 
to the endometrium causes, in the latter, changes due to pressure. The glandu- 
lar portion is narrowed, the surface epithelium flattened and missing entirely 
in some areas. 

The submucous myoma may project farther and farther into the uterine 
cavity, until it is attached to the wall only by a pedicle, constituting a pedic- 
ulated submucous myoma (Fig. 711). A pediculatcd submucous myoma may 
be forced into the cervical canal and later out into the vagina, as shown in 
Fig. 712. It may in this way cause partial inversion of the uterus, as indi- 
cated in Fig. 713, a fact that must be kept in mind when removing such a 
growth by vaginal excision. Occasionally the tumor will be forced outside 
the vagina, as in the case shown in Fig. 714. 



Fig. 708. Pig. 709. 


Fig. 708. — A view of an intact portion of the capsule shown in Fig. 707, under higher 
power. Notice the general longitudinal direction of the fiber bundles due to compression. 

Pig. 709. — The same capsule, under still higher power, showing the general longitudinal 
direction of the Individual fibers. Gyn. Lab. 


On the other hand, if the niyonia pushes outward as it develops it may 
come to lie just beneath the peritoneum, where it is known as a subserous or 
subperitoneal myoma. Several of these are shown in Fig. 704. They comprise 
from 20 to 30 per cent of the cases. This process of escape from the grasp of 
the muscular tissue may progress, the tumor projecting farther and farther 
beyond the outline of the uterus but still covered by the peritoneum, until it 
is attached to the uterus only by a comparatively narrow band of tissue, or 
pedicle, carrying the blood vessels and covered by peritoneum. It is then a 
pediciilated subperitoneal myoma (Fig. 715). 

In some cases adhesions to adjacent structures are formed, and through 
these adhesions the tumor may receive part of its blood supply. Occasionally 
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the pedicle of such a tumor is severed by torsion or otherwise, and the tumor 
is thus entirely separated from the uterus and receives its blood supply through 
the vascular adhesions. Such a tumor is known as a detached or parasitic 
or wandering myoma, and constitutes one of the curiosities of pathology. Many 
curious and instructive examples of parasitic myoma, as well as of all other 
types, are described and beautifully illustrated in that remarkable monograph 
by Cullen and Kelly, Myomata of the Uterus. 

If a tumor which is escaping outward from the grasp of the muscular 
wall is so situated that it projects into the broad ligament, it is known as an 
intraligamentary myoma. If it projects in such a situation that it raises the 
peritoneum behind the uterus and passes back of the peritoneum, it is then 
called a retroperitoneal myoma. 



Fig. 710. — A myomatous uterus laid open, showlne submucous myomas encroaching on the 
uterine cavity and distorting it Qyn. Lab. 


The early stage of the myoma as an intramural or interstitial nodule, its 
gradual push toward the uterine cavity or toward the peritoneal surface as 
it grows, and the various relations to the uterine wall which it may occupy 
are summarized in Figs. 716 and 717. 

Most myomas are found in the body of the uterus, as indicated in the 
various illustrations. In a certain proportion of cases the myoma is situated 
in the cervix. Bland-Sutton found in a series of 500 cases that 5 per cent 
were cervix myomas. These are more often single, and rarely project into 
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ri)?. 711. Klg. 712. 

Fig. 711. — Two stnall myoma nodules In the \iterlne wall. There Is also a polyp of the 
endometrium becoming pediculated, w’hlch Is shown against the white paper slipped behind it. 

Fig. 712. — A small pediculated myoma of the uterus, projecting into the vagina. (Mont> 
gomcry — Practical Gynecology.) 



Fig. 718. 


FIk 71S.-A pediculated myoma causing Inversion of the uterus. This 
Mr to be avoided In treatment Amputation of the myoma by cutting across the pedicle at the 
fevel of the lme A peritoneal cavity. (Thomas and Munde-Dissose. of 


TFomen^^^ pediculated myoma of the uterus, projecting outside the vagina. 

( Kelly—Operaiivo Ch/nBoology , ) 
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the cavity, as the cervical cavity is small. They are usually comparatively 
small, but sometimes reach a size of eight pounds. 

3. Adenomyoma, Adenomyosis. — In addition to the ordinary encapsulated 
myoma, there is a kind containing glands. These glands resemble the glands 
of the endometrium and are often surrounded or partly surrounded by a layer 
of endometrial stroma (Figs. 718, 719). The scattered islands of endometrial 
tissue exhibit the characteristic feature of the endometrium, that is, they men- 



P'iff. 715. — Subpcrltoneal myomas, showing the irregularity and distortion often prcisent. (Kelly 

— Operative Oynecolopy.) 



Fig. 716. 


Fig. 717. 


Fig. 716. — The development of different types of submucous myoma. 
Fig. 717. — The development of different types of subpcrltoneal myoma. 


struate. There being no exit for the menstrual blood, it accumulates in the 
closed glands, distending them and giving rise to much menstrual discomfort. 

In its relation to the uterine wall the adenomyosis differs radically from 
the ordinary myoma. The gland growth is not encapsulated, as a rule, but 
penetrates the surrounding tissue in a way that makes separation very diffi- 
cult. In the localized growths the margins fuse with the adjacent portions 
of the uterine wall, while some growths assume the form of a diffuse infiltra- 
tion involving a smaller or larger part of the organ. Otherwise adenomyosis 




MYOMA OF UTERUS 


495 


bears the same relation to the wall as the ordinary myoma, i.e., tumors formed 
by the process may be interstitial, subperitoneal, pediculated subperitoneal, 
wandering submucous, and pediculated submucous. Extension of an adeno- 
myoma to the surface of the uterus, or accompanying endometriosis, may form 
dense adhesions to adjacent organs. 

The term ''adenomyoais'’ is used aa a general term for penetration of the uterine 
wall by endometrial glands, whether they come from the endometrium inside the uterus or 
from endometrial cysts of the ovary. The term '^adenomyoma'" is used to designate 
distinct tumor formation, which may, or may not, occur in the progress of adenomyosis. 
On the other hand, the process may be diffuse, as shown in Figs. 720 and 721 in which the 
endometrial glands penetrate the myometrium in all directions. In adenomyosis, epithelial 
elements in the form of gland tubules are scattered irregularly in the muscular tissue, and 
in these small closed cavities the endometrial elements menstruate at the menstrual time. 



Fig. 718, — Showing typical glands in an adenomyonia. The specimen consisted of a very 
small subperitoneal myoma nodule, which was clipped off during the course of an abdominal 
operation without disturbing the uterus. 

Fig. 719. — Higher magnlflcation of a gland from the adenomyoma, showing the surround- 
ing area of endometrial stroma. Gyn. Lab. 


This blood accumulation in the closed gland tubes is a striking feature of adenomyosis, whether 
diffused or in the form of a local tumor (adenomyoma). Adenomyosis, diffuse or localized, 
is found in from 5 per cent to 6 per cent of myoma cases. It is found most frequently, 
according to Cullen, between the ages of thirty and sixty. The Mayo statistics show that 
65 per cent of the married patients with adenomyosis had children. 

There has been no satisfactory explanation as to why the endometrial glands invade 
the muscle. It is probable that after menstruation the remaining fundus of an endometrial 
gland grows a little deeper into the underlying muscle than usual and is pinched off from 
the overlying endometrium. Bits of endometrium may be carried deeply into the wall by 
the lymphatics or the veins, and then start to grow in the new location. 

This extension outward of the glands into the uterine muscle area has been traced 
directly in a number of cases. Probably most of the cases of uterine adenomyosis arise in 
thixway. The other method of origin is from ovarian endometrial cysts. The endometrial 
cyst forms adhesions to the uterus, and the endometrial tissue grows into the uterine wall 
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and thus starts an adenomyosis there. This method of origin accounts for those cases of 
adenomyosis at the peritoneal surface of the uterus entirely separate from any connection 
with the uterine endometrium. 

The adhesions formed by adenomyosis are particularly serious, as these growths tend 
to inAltrate and fuse with adjacent structures. Adhesions thus formed with the rectum, 
bladder, and intestinal loops are very difficult of separation and constitute a serious menace 
in the operative treatment of adenomyomas, as they do in endometriosis. 



Fip. 720.1 — Diffuse adenomyosis of uterus, gross specimen. The entire uterus shows thickening of 
the walls due to a coarse adenomyomatous growth, as shown in Fig. 721. Gyn. Ltab. 

4. Secondary Changes. — We have already given the primary structure of 
the different forms of myoma. In many cases there are found secondalry 
changes in the tumor structure. Various types of degeneration occur. In fact, 
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it is unusual to find a large myoma without degeneration of some kind. Frankl 
believes that the cause for the frequent occurrence of degeneration in these 
growths is to be found in the course of the nutritive artery entering the myoma. 
He states that as the myoma grows it rotates in its capsule. This causes the 
artery, which formerly entered in a straight line, to be bent at a right angle 
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Fig. 7*2. 

Flga. 7J2 and 72*. — ^Hyaline degeneration In a myoma. Fig. 7*2, power. Fig. 728, High 

power. Gyn. Lao. 

at two places— first, at the inner surface of the capsule, and second, where it 
enters the tumor proper. With these two likely points of compression it is 
not surprising that the nutrition to the growth is frequently impaired and that 
the degeneration usually starts at the center of the tumor. 
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The secondary changes found on detailed examination of removed myomas 
include edema from circulatory disturbance, hyaline degeneration, red degen- 
eration (a circulatory disturbance principally associated with pregnancy), 
myxomatous (mucoid) degeneration, cystic formation, suppurative necrosis, 
calcification, sarcomatous degeneration, and other rarer changes (atrophy, fatty 
change, amyloid change). 




FMg. 724. — A BUbperltoneal myoma showing an unusually large area of the white stage of 
necroblotlc degeneration. Drawing made from the fresh specimen, shortly after operation by the 
senior author. The color reproduction is accurate. The strange whiteness was very striking in 
contrast with the normally vascularized portion. The necroblotlc part was Arm throughout and 
presented a fairly uniform appearance^no cavities nor malignant areas. Oyn. Lab. 
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The frequency of secondary changes in myoma is indicated by an analysis 
of 1815 reported cases, consisting of nine series of consecutive cases in which 
degenerations were noted. In this combined series secondary changes of some 
kind were found in about 20 per cent of the cases. Malignant disease, as 
sarcomatous degeneration or associated carcinoma, was encountered in 3.6 per 
cent, suppuration in 5 per cent, necrosis from other causes in 4.7 per cent, 
cystic change in 3 per cent, and some calcification in about 2 per cent. 



Flff. 727. — Cystic cavity forming in the largest of the numerous intramural nodules of a 

myomatous uterus. 


A frequent type of secondary change is hyaline degeneration. This process 
may go on to liquefaction, and hence is one of the etiological factors in the 
formation of cystic areas in myomas. Such a liquefied and cystic spot, if large 
enough to be felt on examination as a soft area, may throw doubt on the diag- 
nosis of myoma. If the soft area be small, the surrounding solid portion of the 
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myoma makes the diagnosis clear, but if the cystic part be large, as occasion- 
ally happens, it may lead to a mistaken diagnosis of ovarian cyst. 

In the early stage of this necrobiotic process, before the conversion into 
homogeneous translucent material, the affected area has a white appearance. 
This feature is shown microscopically in Figs. 722 and 723. Ordinarily an area 



Fig. 780 .— Section of a necrotic myoma. The senior author saw the A" 

tlon with Dr C O C. Max. There was a large myoma extending nearly to the umbilicus, which 
had beS™ necrotic ffom infection due to the introduction of a uterine sound b/ a inldwlfe 
for abortion of a supposed pregnancy. The patient was In a desperate condition. At 
tlon It was found that the necrotic myoma had perforated the uterine wall and was 
with the omentum. This anteropo.sterlor section of the removed uterus and tumor shows ac 
curately the relation of the necrotic mass to the uterine wall, was almost free in Its^p^ 
puratlng bed. The perforation Into the peritoneal cavity was at another part of the mass. 
Qyn. l^b. 
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progresses to definite hyaline material and on to liquefaction while new white 
areas are forming. Occasionally the early stage of the process affects a very 
large area at once, a beautiful specimen of which is shown in Fig. 724. 

Another interesting secondary change is red degeneration. Though this 
is usually associated with pregnancy, circulatory disturbance about the tumor 
may cause it in the nonpregnant, as in the specimens shown in Figs. 725 and 
726. The red color is due to marked hemolysis occurring in the tumor. Micro- 
scopically numerous fragments of blood cells arc seen and, as to tissue cells, 
the central portion of the degenerated area shows cell outlines with no nuclei 



iTj- 781 A larse oediculated submucous myoma which suppurated and the greater part 

of wfiSh'bUame neVrKlcronly the shell remaining. This collapsed sheU is seen Bring in the 
va^na. Oyn. Lab. 
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(the so-called ghost cells’*), while toward the periphery the usual muscle 
cells appear. Myomas with cystic formation from noninfective necrobiosis are 
shown in Pigs. 727 and 728. 

In infective necrosis, the infection may reach the myoma from within the 
genital canal or from adjacent structure or by way of the blood stream. The 
ensuing inflammation causes swelling of the growth within its capsule, which 
in turn interferes with its circulation and leads to necrosis, which may involve 
a part of the tumor or all of it. A small area of suppurative necrosis is shown 


Fiff. 732. — A sarcoma developing In the cervical stump, after a-supravaginal hysterectomy 
for a supposedly simple myoma, After the development of the sarcoma the original tumor 
was sectioned and examined and several areas of sarcomatous degeneration were found In It. 
(Cullen—^. A. M. A.) 

in Fig. 729. A striking example of massive necrosis, the result of a midwife’s 
abortion attempt, is shown in Fig. 730. Submucous pediculated myomas are 
particularly liable to infective necrosis. In some cases this effects a cure, the 
suppurating disintegrating tumor being expelled, with subsequent gradual cessa- 
tion of symptoms. In other cases the suppuration of the growth may lead to 
a serious condition with resulting general sepsis. In Fig. 731 is shown the 
collapsed shell of a very large submucous myoma which suppurated and be- 
came necrotic. 
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Sarcomatous change may take place in the interior of a myoma, which 
fact must be considered in deciding on and in executing the operative work. 
On account of this possibility all tumors removed, particularly the larger ones, 
should be opened for inspection as to gross structure (to decide whether or 
not cervical stump and adnexa also should be removed) and later submitted 
to microscopic investigation, so that if any sarcomatous change is present 
appropriate additional treatment may be carried out promptly. Fig. 732 shows 
a sarcoma which developed in a cervical stump a considerable period after 
supravaginal hysterectomy for a supposed simple myoma. 





Calcification is not uncommon, and ossification may occur. They are easily 
recognized as stony or bony hard areas on cutting through the tumor. Fatty 
degeneration may occur, giving some areas of the cut surface of the myoma 
a yellow color and soft consistency. 

5. Complications and Associated Diseases.-These are very numerous and 
very important, for a large proportion of the suffering and fatality m myoma 
cases comes from them. Some of these conditions are due directly to the myoma, 
some are due indirectly to it, and some have no etiologic connection with the 
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myoma, but are only associated affections. Some of them cannot be assigned 
exclusively to one group or the other; therefore, all of them will be considered 
together. For convenience they are divided into three classes according to local- 
ity — (a) in the uterus, (b) in adjacent structures, and (c) in distant organs. 

a. In the uterus is found thickening of the endometrium, distorti 9 n of the 
uterine cavity, with atrophy of the endometrium at pressure points, and dis- 



pie 734 Large mass in pelvis formed by uterine myomas and carcinoma. (Cullen Oancer 

of the Uterus.) 


placements of the uterus from tumor growths. There may be marked distortion 
of the whole uterus. Carcinoma is an important associated disease that must 
be kept in mind and searched for. It may be present in the cervix (Fig. 733) 
or in the corpus uteri (Fig. 734). Pregnancy also is a rather frequent compli- 
cation of myoma, either as an early pregnancy with a large tumor or as a more 
advanced pregnancy associated with a small tumor (Figs. 735, 736). 
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b. Under changes in adjacent structures come salpingitis, hydrosalpinx, 
and pyosalpinx. Also, compression and inflammation of the ovaries. There 
may be troublesome pressure on the bladder or ureters or pelvic vessels or 
rectum. 

Adhesions to various important organs in the pelvis and lower abdomen 
constitute an important form of complication frequently found in myoma cases. 

c. The changes in distant organs concern principally the heart and the 
kidneys. These changes are often serious. The frequent association of heart 
disturbance with advanced uterine fibroid has attracted much attention. The 
proportion of cases showing heart disturbance is striking. 



Flu. T35. — Myoma and pregnancy, the tumor forming the moat of the mass. (Dudley— 
PracUce of Gynecolofjy.) 

F’ig. 736. — Myonia and proeniincy, the pregnancy forming the larger part of the mass. 
(Norris, after Simpsion — A7}ipru'nn Textbook of Obstetrics.) 


Winter had 266 consecutive cases examined for heart diseases and found heart dis- 
turbance in 40 per cent. In five series carefully examined (Winter 266, Strassmann and 
Lehmann 71, Boldt 79, Fleck 325, Webster 210), tlie number showing heart disturbance 
varied from 25 to 47 per cent, averaging 38 per cent for the whole 951 coses. Of course, 
a certain number of these heart disturbances would have been found in any scries of pa- 
tients. But making due allowance for these the number is too marked and constant to be 
a mere coincidence. The exact connection between the two has not been worked out. But 
whether the heart disturbances are due principally to the chronic anemia from hemorrhage 
or to the direct action of some toxin produced in the myoma, or constitute simply an asso- 
ciated product of the same conditions that produced the myoma — whatever the cause — the 
fact remains that they are there and must be reckoned with. 

Some of these are minor functional disturbances but, on the other hand, many are of 
serious import. That such is the case is shown by Baldy from the records of the Gynecian 
Hospital. In the series of 3,413 operations, sudden postoperative death due to circulatory 
disturbance occurred 16 times. Thirteen of these sudden deaths occurred in the 366 flbro- 
myoma cases, while the 3,047 other operative cases furnished only 3 such deaths^ It oc- 
curred 36 times as frequently in the fibroid cases as in the general run of operative cases. 
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Other visceral degenerations from the chronic anemia, from pressure on 
the ureters and from other effects of the myoms, produce fatalities due really 
to the myoma but attributed to other causes. 

Symptoms and Diagnosis 

The symptoms given by tlic patient are, in the usual order of their ap- 
pearance, (1) menorrhagia, (2*) leucorrhea, (3) pressure symptoms, (4) pain 
and, (5) a lump in the lo wer abdomen. 

1. Menorrhagia. — This is usually the first disturbance noticed, particularly 

in submucous and interstilial growths. There is much variation in the men- 
strual disturbance. Usually Ihc flow is increased, but sometimes it is diminished. 
Emmet, in a series of 216 cases, found the menstrual flow decidedly increased 
in 50 per cent, unchanged in 20 per cent, lessened in 16 per cent, and irregular 
in 13 per cent. | 

2. Leucorrhea is usually present after a time, especially in the submucous 

and interstitial growths. \ 

3. Pressure Symptoms. — Tliese are iiulefinile, simply an indication that 
there is some slight disturbing element in the pelvds. The patient has some 
bladder irritability and a feeling of weiglit in the pelvis. There is usually con- 
stipation. After the tumor becomes large, marked pressure symptoms occur. 

4. Pain appears later. It is usually jU’esent as a backache (lumbar or 
sacral) or as pain in the lower abdomen or a thigh pain on one or l)oth sides. 
The pains usuall}'' come and go at first, and are worse when the patient is on 
her feet and also at the menstrual periods. 

5. Lump. — In a large i)roportion of the cases, after some months or years 
a lump is noticed in the lower abdomen. If the mass is smooth, however, it 
is surprising how large it will sometimes get before the patient notices it. 
Of course a mass with nodular projections is usually noticed as soon as it 
begins to distend the louver abdomen. In a certain proportion of cases, the 
mass, even when large, is still too deeply placed in tlie pelvis to be appreciable 
to the patient, and in some cases (small submucous myoma) the mass is not 
appreciable to the physician, even on careful bimanual examination, though 
there may be much bleeding and distress. 

The diagnosis of uterine myoma must rest on the examination findings, 
for the symptoms are not distinctive. Taking up tlie points as given in the 
chapter on Examination, we find as follow^s in the case of a fibromyoma : 

1. Position of Mass. — In the central part of the pelvis and extending from 
there toward one side. 

2. Size of Mass. — May be any size, from one barely palpable in the wall of 
the uterus to a large tumor filling the abdomen. 

3. Shape. — Individual tumors are apparently spherical, but as they project 
from the uterus or grow beside each other, they form a mass of very irregular 
contour, usually presenting several distinct bosses or rounded projections outside 
the general outline of the mass. 

4. Consistency. — Firm, usually much harder than the adjacent uterine wall. 
Occasionally part of a tumor will undergo cystic change — but even then the 
greater part of the mass is usually solid. 
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5. Tenderness. Not tender, unless incarcerated in pelvis or pressing on 
nerves or accompanied with inflammation. 

6. Mobility, The tumor and uterus are movable together up and down in 
the pelvis, but they are not movable separately unless the fibroid is pediculated. 

7. Attachment. Attached iu the uterine region and free elsewhere, unless 
complicated. But there may be conditions which fix the whole mass, due to 
the tumor itself or to inflammatory or other complications. A subperitoneal 
myoma, with a long pedicle may be mistaken for a growth from some of the 
abdominal organs. The pedicle connecting the mass with the uterus can usu- 
ally be felt on deep bimanual palpation. In a difficult case, a useful expedient 
is to have an assistant grasp the tumor and draw it up into the abdomen while 
the examiner makes deep bimanual palpation in search of the pedicle, which is 
thus made tense and is more easily felt. Occasionally a myoma becomes de- 
tached from the uterus or has such a long pedicle that it appears free, but that 
is rare. 



mg. 787 . Flff. 738. 


Fip. 737. — Early pregnancy with marked retrodlsplaceinent of uterus. (Edgar — Prac- 
tice of Ohstetrxee.) 

Fig. 738. — Early pregnancy with moderate retrodisplacement of uterus. (Edgar — Practice 
of Olfsteincs.) 

When making the diagnosis of myoma of the uterus, the following condi- 
tions and questions must be considered: 

A. Pregnancy must always be considered in any enlargement of the uterus, 
and the normal and abnormal conditions of pregnancy must be kept in mind. 
An enlarged retrodisplaced pregnant uterus which is still fairly firm because 
the pregnancy is early (Figs. 737, 738) may be mistaken for a myoma. This 
particular condition is responsible for most of those embarrassing situations 
in w^hich, with the abdomen open, the surgeon finds that his ‘‘fibroid’* is a 
pregnancy. 

Farther along in pregnancy, the marked irregularity of the enlarging 
uterus occasionally found, as shown in Pig. 739, may lead to a mistaken diag- 
nosis of large myoma with cystic change. On the other hand, a large myoma 
occasionally simulates the shape of the pregnant uterus, as in Fig. 740, and 
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if there is cystic change there may be simulation also of the cystic and solid 
areas of the pregnant uterus and contained fetus. An interesting article could 
be written on the prenatal care and obstetric waiting hours expended on large 
myomas. The senior author recalls particularly one such case in which he was 
called in consultation the second day of ‘‘labor. ’’ 

B. Other diseases presenting a mass or induration, which may be mis- 
taken for a myoma. The more common of these diseases are salpingitis with 
exudate, pelvic cellulitis, hydrosalpinx, pregnancy, extrauteririe pregnancy, 
pelvic tuberculosis, ovarian or parovarian tumor, cancer of the uterus. 



Pig. 739. — Irregular .shapes that pregnant uteri may present, and which may load to mietake.s 
in dlagno.si.s. (Edgar — Practice of Obstetrics.) 



Fig. 740. — Uterus symmetrically enlarged from myomas. Thl.^ might be mistaken for a preg- 
nant uterus, on account of the close resemblance in shape. (Kelly — Operative Gynecology.) 


C. Diseases of the utfjius without a mass or induration, which may 
be mistaken for myoma, principally on account of bleeding. For example, 
retrodisplaced uterus with chronic endometritis, chronic endometritis with 
subinvolution, carcinoma of corpus uteri, tuberculosis of uterus, prolapse of 
uterus, inversion of uterus (Figs. 741 to 749). 

D. Myoma with compucations. In a case presenting anomalous symp- 
toms, the condition may be a myoma complicated with pregnancy or extra- 
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Fig. 741. 742, Fig. 743. 

Fig. 741. — BtJginnlng inversion of the uterus. 

Fig. 742. — Submucous myoma with short pedicle. 

Fig. 743 — Submucous myoma and beginning inversion. 



Fig. 714 Flo- "1-7 

Fig. 7 4 4. -“Partial Inversion of uteru.*!. 

Fig. 745. — Submucous myoma u'lth long pedicle. 

Fig. 746.— PefUculatod myoma and partial Inversion. 
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uterine pregnancy or salpingitis or ovarian tumor or broad ligament tumor 
or malignant disease of the uterus or retrodisplacement or ascites. When a 
cul-de-sac mass is present, consider the possibilities shown in Figs. 750 and 751. 

E. Additional questions. After it has been established that a uterine 
myoma is present, the following points are to be considered : 

1. Does the myoma cause all the symptoms? If not, what symptoms are 
caused by it? What causes the other symptoms? 

2. What is the relation of the tumor or tumors to the uterine wall and 
cavity? 

3. What is the relation of the tumor or tumors to the other pelvic organs 
and to the pelvic wall and to the peritoneum ? 

4 . What complications are present —particularly pregnancy, malignant dis- 
ease, pelvic inflammation, heart disease, kidney disease? 

6, What has been the progress of the disease in this case, and what\will 
probably be the further progress? 



Fig, 750. 



Fig. 761. 


Fig. 750 — A myoma forming a mass behind the uterus. (Montgomery — Practical Oyne- 
oology. ) 

Fig. 751. — A retroflexed uterus and a myoma forming a mass behind the cervix. (Mont- 
gomery — Practical Oynecology.) 


In cases where it becomes important to know definitely whether or not 
the tumor is submucous and the extent of its encroachment on the endometrial 
cavity, the cavity may be outlined by x-ray with injection of opaque material. 
The distortion of the cavity is shown, and the size and location of the myoma 
are indicated by its filling-defect. There is a certain amount of danger con- 
nected with injecting material through the genital tract into the peritoneal 
cavity, particularly just preceding abdominal operation. Though the danger 
is slight and these valuable methods of obtaining required information are 
carried out regularly in suitable cases, the fact of some risk must be kept in 
mind, and such preoperative peritoneal invasion should be carried out only 
when the need for the additional information justifies it. This opaque injec- 
tion is principally useful in outlining the uterine cavity in cases involving 
decision for or against myomectomy, in the hope of preserving sufficient uterus 
for subsequent childbearing. 
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Treatment 

In regard to treatment there are three propositions to be considered; 
(A) no treatment, (H) palliative treatment, and (C) curative treatment. 

A. No Treatment 

A certain small percentage of myomas are discovered by accident, i.o., 
dining a pelvic examination for symptoms not due to the fibroid. The myoma 
is small, has caused no symptoms, is not likely to cause symptoms soon, and is 
not likely to aggravate the symptoms due to the other trouble. 

Such a tumor rocjuircs no treatment, and it is as well, iis a rule, that 
the patient be not informed of its presence. She should, hoAvever, be' kept 
under obscrvalion, to see whether there is any increase in the growth. Explain 
the condition to the husband or other responsible relative, that your skill he 
not called in que.stion should the patient be examined by some other idiysician 
and the pres(‘nce of a tumor announced. 

There is one class of small myomas that the authors feel constitutes an 
exception to this rule. AVhen situated in the lower part of the uterus, a myoma 
of any considerable size is a dangerous matter in the childbearing period. If 
pregnancy should take place, the tumor will probably incj^ease in size and may 
become a serious menace to labor at term. Again, a cervical myoma is likely 
to cause symptoms (bladder, rectal, or menstrual) at i\ny time, even though 
small. Such a tumor in a married woman should be removed. If not com- 
plicated by tumors elseAvhere in the uterus, it itiay be approached from the 
vagina and removed by a comparatively simple operation. 

Lk Palliative Treai’mknt 

Palliative treatment is symptomatic. It is directed toward relieving the 
disturbances occasioned by the fibroid and making the patient more comfort- 
able. The principal disturbances requiring the palliative treatment are the 
bleeding and the pressure symjdoms. 

The palliative measures are (1) tonic measures, (2) uterine astringents 
and endocriiies, (3) vaginal treatment, and (4) curettage. 

1. General Tonic and Hygienic Measures. — The better the patient’s general 
health, the less the annoyance from the myoma. Consequently, there should be 
employed laxatives (as in pelvic inflammation), tonic medicines, avoidance of 
long walks, rest at the iiienstrual periods, douches as indicated by discharge, and 
a general regime to improve the general health and diminish pelvic congestion. 

2. Hemostatic Remedies. — These are employed when needed on account of 
extra menstrual flow or intermenstriial bleeding. The use of the various hemo- 
static remedies to control uterine bleeding is considered in detail under men- 
orrliagia and metrorrhagia in Chapter XTV. 

3. Vaginal Treatment.— Antiseptic vaginal douches are required in cases 
l)resenting Icueorrhea or bloody discharge. Vaginal packing may be needed 
to check l)leeding temporarily or to raise an impacted tumor out of the pelvis. 

4. Curettage - Curettage may control bleeding temporarily in those cases 
in which the bleeding is due to hyperplasia of tlio endometrium. In many 
eases, however, the cavity is so distorted that the curette can only wound 
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parts of the wall here and there without removing the entire endometrium. 
In addition to this uncertainty of controlling the hemorrhage, there is danger 
of infection of the uterine wall or infection and necrosis of the growth, leading 
to an exceedingly dangerous condition. Schroeder reports a case of necrosis 
of a submucous tumor, the capsule of which had been torn by the curette. 

In carefully selected cases, curettage may be advisable, partially as a 
diagnostic measure, but there must be a clear understanding of the dangers 
incident to it and good reason for taking the risk. In the hands of those 
experienced in the selection of cases and in the use of the curette, the prob- 
ability of any serious complication from a clean curettage is not great. But 
there is great risk in careless intrauterine instrumentation in these cases, even 
the simple introduction of the uterine sound (sec Fig. 730). 

C. Curative Treatment j 

In the curative treatment of myomas, three measures are employed — 
radium, x-ray, and operative removal. These are not antagonistic or exclusive 
one of the other. Rather they are supplemcntcTry. Each has its field in whmh 
it is clearly the best treatment. The edges of the fields merge, of course, giving 
classes of cases in which the choice is not strongly one way or the other. 

Radium. — Radium is the preferable form of treatment in the following 
classes of cases : 

1. In uncomplicated small and medium-sized myomas in patients in the 
menopause or near the end of the (diildbearing period. Persistent bleeding is 
usually the serious symptom in these cases, and this is promptly controlled 
by radium, which checks all bleeding, menstrual or otherwise. Nearly all 
properly selected cases prove amenable to this treatment. In approximately 
400 reported cases, satisfactory results were secured in about 95 per cent. 

In the cases of myoma apparently suitable for radium treatment, compli- 
cating carcinoma of the endometrium must be excluded by curettage. This 
is very important as illustrated by the following two cases close together. 
Each case presented myoma nodules of the size and type suitable for radium 
treatment. Following the usual custom at radium application, a curettage 
was made and the tissue sent for routine examination. The laboratory showed 
complicating endometrial carcinoma, and this diagnosis was confirmed in each 
case by the findings in the removed uterus. In one case the associated car- 
cinoma was rather extensive and in the other case it was still confined to a 
small area. 

Painful conditions in the pelvis are not likely to be relieved by radiation. 
Consequently when the myoma is causing pressure pains, on account of size 
or location, or when there are inflammatory or other conditions making pain 
a prominent symptom, operation is preferable. 

In young women the importance of preserving ovarian function is a con- 
traindication to radium or x-ray. In such cases, operative removal of the 
myoma is the preferable form of radical treatment. Myomectomy is per- 
formed if conditions are favorable, in order to preserve the childbearing func- 
tion, and in unfavorable conditions the uterus is removed along with the tumors, 
with preservation of ovaries. 
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2. Ill patients with kidney, heart, and other complications giving undue 
operative risk, radium may reasonably be tried in the somewhat larger growths. 

In these complicated cases, also, carcinoma of the endometrium should be 
excluded by curettage, if possible. Of course, in these seriously complicated 
cases, general anesthesia is to be avoided. In the authors* experience the 
curettage and radium application may in most of these cases be accomplished 
under morphia-hyoscine analgesia. In the exceptional cases where necessary 
this analgesia may be supplemented by local infiltration anesthesia of the cervix. 

In the handling of radium cases we have developed a special method of 
suturing the radium in place, so as to facilitate easy removal. The details 
are as follows : 

Special suture facilitating removal. After introduction, the radium is fastened securely 
in place by a suture passing first through one side of the cervix, then through the rubber 
tubing, and finally through the other side of the cervix, as shown in Figs. 752 and 753. 
The suture is not tied at this time. The ends are left long, and later are tied over the 
vaginal packing. A moderate vaginal packing is then placed, the bulk of it being back 



Fig. 752. Fie. 7B3. Flff. 754. 

Pie. 752. — Uadiutn implantation for myoma. Fastcnine the radium package securely In 
the uterus by a method which permit.s easy removal with very little disturbance to the patient. 
Passing the suture llirough the cervix and the rubber tubing. 

Fig. 7.53- — Suture passed, and ends left long and brought outside. The end of the gauze 
packing is tied to the radium string. 

Fig. 7.54. — The packing in place and the suture tied over the packing. This is the only 
knot in the suture. This arrangement holds the packing in place and also permits easy re- 
moval later. (Crossen and Crossen — Ope^attve Gynecolot/y.) 

of the cervix to push away the rectum and posterior vaginal vault (Fig. 754). It is not 
necessary in these myoma cases to push the bladder and rectum far away by an extremely 
tight packing requiring a retained catheter, as must be dune in carcinoma of the cervix on 
account of the large dosage necessary and the location of the radium. 

It is well to use vaseline-gauze for this packing, so as to avoid the vaginal irritation 
resulting from ordinary gauze pressed against the vaginal wall for a considerable period. 
After the packing is in place, the ends of the holding suture are tied over, as shown in 
Fig. 755. This method of arranging the suture is to facilitate easy removal of the radium 
without much disturbance of the patient. 

Eemoval of radium. One hour before the time for the radium removal the patient is 
given a hypodermic of % gr. of morphine and one ampoule of hyoscine. At the time of 
removal the patient's hips are brought to the edge of the bed, the end of the suture is 
caught with a forceps, and the suture-loop over the gauze is brought into view (with or 
without a speculum as needed) and cut with scissors (Fig. 765). Then a pull with the 
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forceps holding the suture eud will pull out the whole suture, us there is no knot in it. This 
releases the packing and the radium, which are then lemoved (Figs. 756 and 757). 

Aftercare. On account of tlic circulatory aiid other disturbance from the 
curettage and radium treatment, often combined with conization, the patient 
is kept in bed a couple of days. If there is no special local disturbance, she is 
then allowed up, and the activity is gradually increased so that she is ready 
to go home in from tlii ee to six days after the radium is removed. Getting the 
patient home quickly is not the main object, but giving the radium treatment 
safely and with minimum deleterious elTect. Undue early activity, adding 
congestion to that already present from the radium treatment, may cause local 
disturbance that would not otliei’wise occur. 

X-Ray. The vei‘y large gj'owths in patients presenting undue oiJerative 
risk are best handled by deep x-ray therapy. In most cases this will, after a 
time, stop the bleeding temporarily and give a chance to build up the patie/nt 
for operation. If she cannot be gotten into condition for operation, continila- 



Flg. 755. Pig. 756. Fig. 767. 

PifiT. 7.'55. — Removal of the r.adium. Cutting the suture over the ^rauze iiarkiiiR: near the 
vaginal entrance. Tins ielea.se.s the .suture, .so tliut it may be pulled out, and .lUo redeasea 
the packing and the radium, as explained in the text. 

Pig. 756. — Removing Ihe packing. As the end of the packing cornea out, it brings out 
the t'adium string which is lied to it. 

Pig. 7.57. — The radium string brought out. Then a firm steady pull on the string brings 
out the radium package. (Crossen and Cro.ssen — Operative Oynecolot/y. ) 


tion of the x-ray treatment may stop the bleeding permanently and diminish 
pressure symptoms by shrinking the growth. 

If preferred, the smaller growths also may be treated by x-ray instead of 
radium, if the patient has had a recent curettage excluding malignancy. 

Operation. — Operative removal of the myoma is tlie preferable form of 
treatment in three classes of cases, as follows; 

1. The largo growtlis, from the size of a grapefruit and upward, are generally best 
handled by operation. It is not practicable to fix an arbitrary limit of size, as other con- 
ditions have a bearing on the decision. For example, pediculated subperitoneal growths 
are not so favorable lor radium or x-ray treatment as growths embedded in the uterine 
wall and hence must more often be removed by operation. Again, a single large growth is 
not so favorable for nouoperative treatment as a myomatous uterus enlarged to the same 
size by a number of small nodules. 

2. In young women in whom preservation of the childbearing function and of men- 
struation is desirable, myomectomy is the preferable form of treatment, where any serious 
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treatment at all is necessary. In many of these cases the myomas may be removed with- 
out disturbing the functions of the uterus. A point to be kept in mind, however, is that 
when the abdomen is opened it may be found necessary to sacrifice the uterus in order to 
remove the tumors completely. Hence myomectomy should be advised only after caretul 
consideration of all the features of the case. If the growths are not of a size and location 
necessarily interfering with pregnancy or labor, it would be well to try first to check the 
bleeding by other means, such as curettage and internal medication. If these measures fail, 
it may be advisable in exceptional cases to employ light doses of radium or x-ray, with the 
idea of giving just enough to control abnormal bleeding but not enough to affect ovarian 
or uterine function seriously. But in spite of advances made in the regulation of dosage 
and the enthusiastic assumptions of some authorities, this use of these measures must be 
with very decided caution. If the x-ray is used, it is preferable to apply it to one side 
only, so that one ovary will remain unaffected. 



Fitf. 7f)8. 



Figs, 758 to 7G0.— -The priiK’ir»leo involved in the dilToront types of abdominal operation for 
uterine myoma. 


Fig. 758. — Myomectomy- -for a pedioulated aubperitoneal myoma, for a sessile subperltoneal 
myoma, and for a inyuina that extend.s to endometrium. Fig. 759. Partial hysterectomy — pre- 
serving a considerable part of the corpus uteri and endometrium in the hope of preserving men- 
struation. Fig. 760. Hysterectom> — supravaginal hysterectomy and complete hysterectomy. 


3. In complicated ca^sc^s the complications often make operation advisable in a growth 
which if uncomplicated would be suitable for radium or x-ray treatment. The complication 
may be inflammation of some adjactuit structure, for example, appendicitis or salpingitis. 
Such associated trouble is found in a considerable proportion of the cases of myoma. The 
complication may be iiiflammutioii or degeneration of the myoma itself. Begeneration is 
common in the larger growths, esjiecially in the subporitoneal masses. A myoma that takes 
on growth after the menopause is probably undergoing a degenerative change of some kind 
and should be promptly removed if the patient is a safe operative risk. 

The various operative measures looking to the removal of the growth are 
as> follows (Figs. 758 to 760) : 

Myomectomy. — Removal oC the tumor or tumors and preservation of the 
uterus. 

Abdominal Myomectomy. — Enucleation from the outer surface of the uterus. 

Vaginal Myomf^ctomy. — Enucleation from the cervix or from within the 
uterus by splitting the cervix. 

Total Hysterectomy. — Removal of the tumor and of the entire uterus, 
including the cervix. This is carried out through the abdomen or through the 
vagina, as thought best in the particular case. 
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Supravaginal Hysterectomy. — Removal of the tumor and of the body of 
the uterus, leaving the cervix. This is, of course, carried out through the 
abdomen and is ordinarily employed only when the cervix is in good condition. 
If, on account of poor operative risk or special intrapelvic conditions encoun- 
tered, it is employed when there is chronic cervicitis, the cervicitis area should 
be removed by conization from below at the close of the abdominal work or later, 
on account of the clanger of cancer development. 

FREGANCY AND MYOMA 

TJie association of myoma with pregnancy is always a matter for serious 
concern, though many patients get along without trouble. 

The treatment to be employed depends on the size and location of the 
myoma and the stage of pregnancy at which the patient is seen. I 

When the tumor is in the upper part of the uterus and is of small or 
medium size and not causing much trouble, it should be let alone until after 
parturition. \ 

When the tumor is so large or so situated (cervix myoma) that it pre- 
cludes the possibility or probability of full-term delivery per via naturalrs, 
the treatment turns somewhat on the stage of pregnaiiey. If the patient is 
seen in early pregnancy, hysterectomy is the safest plan of treatment. In some 
exceptional cases the tumor may be so situated that myomectomy (abdominal 
or vaginal), with hope of continuing the pregnancy, is justifiable. 

Reis and Sinykin report a series of eighteen myomectomies during preg- 
nancy with sixteen of the patients going to term. They give the following 
conclusions : 

'^1. The indications for myomectomy are acute degenerative changes, hem- 
orrhage, infection, twisted pedicle, or rapid growth together with encroach- 
ment upon the birth canal. 

^*2. The recommended technique must include (1) minimal handling of 
the pregnant uterus; (2) the myomectomy with the uterus in situ if possible; 
(8) complete avoidance of the uterine cavity; (4) careful hemostasis and peri- 
tonization; (5) removal of only the guilty fibroid. 

‘‘3. Myomectomy during pregnancy is a comparatively safe procedure for 
both the mother and the fetus and should be performed promptly whenever 
indicated.** 

If the patient is seen, for the first time, in late pregnancy, it may be ad- 
visable to postpone operation until full term or nearly full term, with the hope 
of saving the child by cesarean section. 

Of course, there are all gradations in seriousness, from the cases in which 
it is almost certain that there will be no trouble to the cases in which full- 
term delivery by the natural route would be absolutely impossible. It is the 
middle class that contains the cases which furnish the most puzzling problems. 
When seen in early pregnancy there is an uncertain factor, namely, the prob- 
able extent of development of the myoma during pregnancy. This makes it 
difficult in some cases to decide just which line of treatment is preferable. 
In cases of doubt, after giving due consideration to the various aspects of the 
case, the rule is to await developments. 



MISCELLANEOUS GROWTHS 


519 


A numerous class of myoma cases complicated by pregnancy is that in 
which the patient has one or more myomas that give no particular trouble 
until she becomes pregnant. After the patient has been pregnant three or 
four months the symptoms become so acute and threatening that operation is 
required. 

MISCELLANEOUS GROWTHS 

Nonmalignant tumors of the uterus other than myoma are rare. Ritter 
and Stringer report a case of lipoma and review the subject. The following 
quotation is from their article. 

The histogenesiB of fatly tumora of the uterus has not, iih yet, received definite 
interpretation. Von Franque views it as an example of metaplasia. Merkel believes they 
arise from displaced embryonic mesoderm. Knox considers them as supporting Conheim's 
theory of embryonic rests, which in developing, produce fatty tumors. Brunings' belief 
coincides with that of Lockyer who expounds the promise that lipomas of the uterus are 
the result of the transformation of muscle bundles into fat. In addition, the Wolffian duct 
theory of Wilms and the growth of true fat along nerve and blood vessels from adjacent 
structures have been brought forward as possibilities of pathogenesis. 

Elkin and Hawthorn have reviewed carefully the various theories of histogenesis 
and conclude that the question involved is whether the tumor is composed of true fat cells 
arising from a lipoblast or whether some other type of cell such as connective tissue cells 
has undergone fatty infiltration. They favor the lipoblastic origin of these tumors. Meyer 
and Sydel believe they arise from displaced embryonic mesoderm. Starry feels that they 
must represent either the type of connective tissue cells commonly found in the uterus or 
that they represent some specially differentiated type of lipogenic connective tissue cell. 
In reviewing these theories, it is noted that they forui two groups, the question being 
whether lipomas of the uterus arise from a true fat cell, the lipoblast, or whether or not a 
metaplasia of a different type of cell occurs, it being infiltrated with fat globules and trans- 
formed into fat-bearing cells. 

This instance of a fatty tumor of the uterus reveals a mass of fat-containing cells 
supported by connective tissue stroma and surrounded by a thin capsule of connective tis- 
sue and condensed uterine muscle. Nowhere in multiple sections of the primary tumor mass 
have there been discovered muscle, cartilage, or other tissue elements. All the cells are 
mature fat-containing units and nowhere can there be noted evidence of metaplasia or 
fatty degeneration. In direct contrast, the adjacent typical leiomyoma contains no fat- 
bearing cells or fatty change of any kind. The evidence presented is directed in favor of 
a true lipoma of the uterus. 

Humphrey and Mustard report a case of well-defined lipoma of the uterus, 
with a carcinoma in the same organ. Weitzman, Sheer and Polayes report a 
papillary cystadenoma of the uterus, apparently arising from wolffian rem- 
nants in that organs. The following quotation is from their article : 

In the opinion of the authors, this tumor is probably of wolffian body origin. Not- 
withstanding Cullen's view that one cannot differentiate from the histologic picture a 
wolffian or miillerian origin of intramural cysts, the histologic picture of this newgrowth 
is apparently not of endometrial or tubal origin as evidenced by (a) the failure to trace 
continuity to either of these structures by serial sections as well as by (b) the absence of 
endometrial stroma in the tumor. On the contrary'', the histologic picture of the newgrowth 
more closely simulates that of the epoophoron (wolffian body rests). This is in conformity 
with the observation of Ivanov, whose work shows the part played by the wolffian body 
in the formation of the uterine wall. Mercad4 has demonstrated that the location of these 
wolffian body rests may be at the cornua, in the fundus, or along the lateral wall of the 
uterus. The structure and location of the mass in this case therefore may be considered a 
papillary cystadenoma of wolffian body origin and as such should be recognized as distinct 
from the adenomyomas of heterologous origin. 
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CANCER OF THE UTERUS 

Cancer of the uterus is very common, running about even with cancer of 
the stomach for tlie sinister distinction of being the most frequent form of 
malignant disease occurring in the body. Welch, in a series of 31,000 carci- 
noma cases, found that the primary growth was in the uterus in 29 per cent 
and in the stomach in 21 per cent. Other series show somewhat different pro- 
portions. Of cancer of the female genital tract 93 per eent were uterjne, 
according to the statistics of Ilecht. Kaniperman found cancer of the uteVus 
in 4 per cent of all gynecologic cases. \ 

Cancer of the uterus includes malignant growths of the cervix and malig- 
nant growths of the corpus uteri. Cancer of these two parts of the uterus 
differs so much in structure and in the problems of diagnosis and treatment 
that it is advisable to consider them separately. The disease occurs as carci- 
noma or sarcoma. 

The subject of this chapter then may be divided into three parts, as follows: 

Carcinoma of the Cervix Uteri 

Squamous-Celled Carcinoma (Epithelioma). 

Cylindrical-Celled Carcinoma (Adenocarcinoma). 

Carcinoma of the Corpus Uteri 

Endometrial Cfircinoma. 

Chorionepithelioma. 

Sarcoma of the Uterus (Cervix and Corpus) 

CARCINOMA OF THE CERVIX UTERI 

This term signifies malignant disease of epithelial origin, situated in the 
cervix. It may arise from the squamous epithelium covering the vaginal sur- 
face of the cervix, in which case it is a squamous-cell carcinoma or “epithe- 
lioma.” It may arise from the glandular epithelium in the interior of the 
cervix, in which case it is a cylindrical-cell carcinoma and is ordinarily desig- 
nated adenocarcinoma. The cervix is the most frequent site of cancer of the 
uterus. Prankl states that 89 per cent are located there. Cullen in a strict 
analysis of his 128 cases of carcinoma of the uterus found that 93 (73 per cent) 
were in the cervix. 

Etiology 

The underlying cause of carcinoma, as of other forms of new growth, is 
still a mystery. An enormous amount of experimental work the world over 
has been directed toward discovering exactly the nature of the cause. Though 
the primary object has not yet been attained, the work has resulted in the 
accumulation of a vast store of knowledge on the negalive side, that is, show- 
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ing definitely what it is not. This is an important step toward the final solu- 
tion of the problem of cause, and it is valuable also in that it enables separation 
of wheat and chaff in the accumulating great mass of cancer literature. 

To mention only one point as an example, the available evidence indicates 
that cancer is not due to a specific infectious agent, of either the microscopic 
or ultramicroscopic (virus) type. This eliminates the probability of finding 
a specific vaccine or serum. In spite of this, the literature contains voluminous 
and circumstantial accounts of how the cancer germ was traced to its lair and 
given quietus by this or that vaccine or cancer scrum. 

In his recent interesting and instructive summary of the fundamentals of 
cancer therapy, as a basis of present treatment and future developments, Carl 
Voegtlin, Chief of the National Cancer Institute of the Public Health Service, 
touches on this etiological problem as follows: 

Both clinical experience and extensive study of cancer in animals strongly suggest 
that cancer is caused by the transformation of the normal cells of the body into cancer 
cells through the operation of a great diversity of factors and agents operating from within 
or from without the organism. As far ns known now the malignant transformation is 
irreversible and expresses itself in a varying degree of differentiation and increased rate 
of cellular proliferation. What one needs to know in order to discover a rational specific 
therapj’' is (1) why the biologic behavior of cancer cells differs from the original normal 
cell and (2) what kind of biochemical differences account for the differences in biologic 
behavior. Such fundamental questions can be answered only on the basis of a much better 
understanding of cidl physiology and biochemistry, as well as the functional and chemical 
interrelation of the various tissues and body fluids. There is reason to hope that this 
approach will be fruitful, given sufficient time. 

Though the underlying cause of cervix cancer has not yet been di.scovered, 
some contributing factors have been identified, including age, chronic irrita- 
tion, certain typos of endocrine imbalance, and certain vitamin deficiencies. 
In regard to age, cancer of the cervix occurs most frequently in the decade 
between forty and fifty. 

Koblanck gives the following ago distribution from the statistics of C,07l cases of 
both types of cervical carcinoma collected from the literature: Ages ten to nineteen, 2 
cases, O.Oo jier cent; twenty to twenty nine, 220 cases, 3.6 per cent; thirty to thirty-nine, 
1,472 cases, 24 per cent; forty to forty-nine, 2,168 cases, 33.7 per cent; fifty to fifty-nine, 
1,464 cases, 24 per cent; sixty to sixty-nine, 531 cases, 8.7 per cent; seventy to seventy- 
nine, 214 cases, 3.5 per cent. Of 1,583 cases of cervical cancer reported by Schreiner and 
Wohr in 1934, 4.9 per cent were in women aged thirty or younger. The decade forty to 
Afty is the age of greatest frequency, but cervical cancer may occur at any age. Findley 
has reported a case in a six-month-old infant. 

In regard to clironic irritation, pregnancy with associated lacerations of 
the cervix at delivery and subsequent chronic cervicitis plays an important 
role. The incidence of carcinoma of the cervix does not rise with multiple 
pregnancies according to Deelman, who states that one childbirth is as effective 
a cause as repeated labors. The subsequent chronic cervicitis is apparently the 
important factor in causing carcinoma to appear so frequently in this location. 
In the previously mentioned series in young women, reported by Schreiner and 
Wehr, all but one had had children and all gave a history of leucorrhea. 
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Bailey studied 850 infected cervices in '‘an inquiry into the basic cause 
and nature of cervical cancer,” and reached the conclusion that chronic cervicitis 
is a definite and important factor in the causation of squamous-cell carcinoma 
of the cervix, lie states among his findings: “Cervicitis and erosion of the 
cervix are definitely related to cancer of the cervix. . . . This relationship is 
effected through the agency of a factor common to both — an associated inflam- 
matory exudate in contact with the epithelium. This is the intermediate causal 
factor, and is constant.” This sums up the findings of authorities on this 
point, and it is hardly necessary to go into the various details worked out in 
the many papers on it. 

The relationship of leucoplakia of the cervix to carcinoma was discussed 
to some extent under Leucoplakia, and it would be well to refer back to that 
ill taking up this subject. In articles by Hinselmann, Hofbaur, Schmitz and 
Benjamin, and others a direct relationship, at least in certain cases, is clealrly 
demonstrated. Borst states that the importance of leucoplakia in the develop- 
ment of carcinoma merits further clinical and pathological investigatii^n. 
Schmitz cites cases showing the origin of carcinoma from leucoplakia. Hinsil- 
mann cites six cases of traced leucoplakia of the cervix that eventuated ip 
cancer. 

The work of recent years in animal experimentation indicates that excess 
estrm in combination with chronic irritation increases the tendency to abnor- 
mal cell growth and cancer. The marked physiologic stimulation of the epi- 
thelium of the genital tract by estrin might w'ell be a factor in abnormal 
growth if wrongly directed by disturbing conditions. This influence is further 
discussed under Carcinoma of the Corpus in this chapter and also under De- 
layed Menopause in Chapter XVI. 


Pathology 

Cancer of the uterus is, in the beginning, essentially a local process. The 
apparently independent growths appearing later in various organs are simply 
metastases from the primary tumor. This fact has been firmly established by the 
most thorough and painstaking investigation by many authorities. The suppo- 
sition that it is simply the local manifestation of some constitutional dyscrasia 
has no foundation. The important bearing of this on treatment is apparent. 

Carcinoma of the cervix occurs in two forms: squamous-cell carcinoma 
(epithelioma) arising from the vaginal surface of the cervix, and the cylindrical- 
cell carcinoma (adenocarcinoma) arising from the glandular epithelium of the 
cervical canal. The squamous-cell variety is by far the most frequent. In 
Cullen's reported series of 93 cervix cancers, 74 (79.6 per cent) were squamous- 
cell and 19 adenocarcinoma. In our Barnes Hospital series of 121 cervix cancer 
cases analyzed, 108 (89 per cent) were squamous-cell and 13 adenocarcinoma. 

Squamous-Cell Carcinoma 

The squamous-cell cancer of the cervix originates from the squamous epi- 
thelial cells covering the vaginal portion. Arising from that part of the cervix 
known as the “portio vaginalis,” it is sometimes spoken of as “cancer of the 
portio.” 
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The disease begins as a spot of infiltration on the vaginal surface of the 
cervix, at a point of persistent irritation. If the patient happens to be ex- 
amined at this stage, the irritated spot is seen. That is all. There is no pain, 
there may be no bleeding or discharge, though there may be some discharge 
from the preceding chronic irritation. So far as the naked-eye appearance is 
concerned, it does not differ materially from a small area of chronic inflam- 
matory infiltration or erosion. 

The essential pathologic change is in the character of the epithelial cells 
at that point, and later they i)enetrate into the underlying connective tissue, as 
shown in Fig. 761. This invasion is resisted by the leucocytes which collect 
in the adjacent tissue. 

Gross Pathology. — As the process continues, the carcinomatous infiltration, 
with the opposing round-celled (leucocyte and lymphocyte) infiltration, pene- 
trates deeper into the tissues and the small area of induration gradually in- 
creases in extent. A small abrasion or ulcer appears (Fig. 762), or there may 
be a raised papillary area (Fig. 763'). This usually bleeds slightly when 



Fig. 761. — Section of a small squamous-cell carcinoma of the cervix. Section of the en- 
tire width of the cervix. At the left is seen the wall of the canal, with cervical mucosa and 
glands. At the upper left angle i.s tlie external os, and some distance out from the external os 
is the carcinoma. It Is situated in an area of old erosion, remnant.s of the glandlike depressions 
being still pre.scnt under the surface. 

Surface Inspection of this cervix would show only an area of irritation — nothing suggestive 
of the sinister activity going on underneath. Gyn. Lab. 

touched. Frequently the first evidence of anything wrong noticed by the 
patient is this slight streak of blood or spot after coitus or after extra walking 
or other exertion. Already the disease has penetrated deeply into the cervix 
and out into the parametrium, as indicated in Fig. 764. 

As the disease extends in the cervix, infiltration becomes appreciable on 
palpation and more ulceration (which may be mistaken for laceration or ero- 
sion) may be seen through the speculum. The disease is continuously pro- 
gressive, the destructive cells penetrating more and more of the surrounding 
healthy tissues and to adjacent lymph vessels and glands, until there is a con- 
tinuous mass of cancer tissue blocking the pelvis as in Fig. 765, with exten- 
sions to higher pelvic and abdominal glands (Fig. 766). 

If there is much ulceration the cervix may be destroyed, its location at 
the vaginal vault being occupied by a granulating cavity as in Fig. 767. On 
the other hand, particularly in the aged with very slow-growing epitheliomas, 
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the formation of contracting? scar tissue may so draw in the affected regiofi 
that it cannot be seen. In such a case it can be appreciated only by palpation, 
which reveals induration at the vaginal vault (Fig. 768). All this time the 
growth is extending out into the parametrial tissues toward the adjacent 
organs and the pelvic wall. 



FMff. 762. Fin? 763. 

Fi(j. 762. — Drawing: from a specimen of squamous carcinoma, or epithelioma, of the ceivix. 
Notice that it has beg^un at one of the angles of the stellate tear. Oyn. Dab. 

Fig. 763. — Epithelioma of the cervix, appearing as a papillary growth. ( Kelly— OpemOvc 
Gynccolopy.) 



Fig. 764. — Early extension to deep-lying structures at the pelvic wall, as here indicated, 
before troublesome symptom.s appear, is the cause of the high percentage of advanced caaes 
found at first examination and the low percentage of cures. 


In certain cases the carcinomatous ulceration extends into the bladder 
and into the rectum (Fig. 769), causing leakage of the contents of those organs 
into the vagina. In the later stages there may be compression of the pelvic 
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nerves and vessels, causing: severe suffering and persistent edema of the lower 
extremities. Compression of the ureters with back-pressure destruction of the 
kidneys, as in Fig. 770, is a frequent terminal condition. 

A clinical classification into stages is required for recording the extent of 
the disease in each case, along with the treatment measures employed and the 



Fig. 7(J5. Fig. 766. 


f ig.s. 76r» and 766. — Diagi aniinatic ropu'sentatjon of pelvic extension of carcinoma of 
cervix uteri. Fig. 7G5. rarajnc'trial invulv'^eincnt extending out to the pelvic wall on each side. 
Fig. 766. Involvement of the pelvic lymph glands. The general location of the different gioups 
of gland.s is indicated by tlic dim onlline.s, and the Involved portion.s by the dark areas. The 
internal illnc (hj poea.sli ic) group are u.siuilly the first involved 



Fig. 767. Fig. 768. 


Fig. 767. — Fpilhelioma of the cervix. The cervix has been destroyed, leaving only an 
area of cancerous ulceration at the top of the vagina. (Kelly — Operative Gynecology.) 

‘Fig. 768. Epithelioma of the cervix. The cervix has been destroyed and the affected area 

has been drawn in by the gradual contraction of the infiltrated tissues, until no caaccrous tissue 
can be seen. Palpation, however, shows that there is Infiltration of the area enclosed within 
the dotted line. (Kelly—OperaUve Gynecology.) 
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results attained. The same classification should be used by all workers. A 
uniform classification in stages representing the extent of involvement is im- 
perative for comparison of results of various methods of treatment. The clas- 
sification of the Cancer Committee of the League of Nations is satisfactory; 
it is already in rather general use and is the only classification likely to come 
into universal use. It groups the cases of cancer of the cervix into the follow- 
ing four classes representing the different stages of the disease. 



carcinoma of cervix uteri (squamous type) which has extended Into 
the bladder and the rectum, causing a fistula from each of those organs Into the vagina 
(Kelly — Operative Gynecology) 

Stage I. The growth is limited entirely to the cervix. The uterus is freely movable, 
and no paracervical infiltration can be detected. 

Stage II. The parametrium is involved. The infiltration can be palpated under the 
vaginal wall or beside the cervix. The palpable infiltration may extend outward nearly to 
the pelvic wall, but the uterus still retains mobility. This stage includes the old ''border- 
line operable'' group. 

Stage III, The parametrium is involved to the pelvic wall on one or both sides, with 
partial or complete fixation of the uterus. 

Stage IV. The cancer has invaded adjacent viscera or extensively involved the vagina or 
produced distant metastases. 

In the case of each patient, the evicJences of the extent of involvement 
should be worked out sufficiently to permit accurate assignment to class. Ac- 
curacy is enhanced by deciding definitely as to the class at the time of exami- 
nation and then recording the decision. This obviates the difficulty encoun- 
tered when trying later to classify a borderline case with some needed detail 
missing. This accurate classification is best made during examination under 
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the analgesia for the radium implantation. Deep rectal palpation of the broad 
ligament of each side is most helpful in determining the fact and the extent of 
parametrial involvement. 

For emphasisj it is well to repeat that a universal international classification is im- 
perative for accurate comparison of the results of the various methods of treatment. The 
continued use of personal or provincial classifications, instead of the international one, inter- 
feres seriously with this comparison of treatment results, which means so much in the 
endeavor to give each patient the best chance of cure. Personal predilections as to the 
details of various stap-divisions should yield to the necessity of one universal and clearly 
understood classification. The League of Nations' classification is already widely used, 



Fig, 770. — Case of carcinoma of cervix uteri in which the parametrial Involvement has 
obstructed the ureters, causing serious dilatation of them and of the kidney pelves. (Kelly — 
Operative Gynecology.) 

and it should be adopted iu all countries by all workers. If anyone wishes to divide 
further one or more of the stages in reporting his cases, there is no objection to that — 
provided the subgroups are clearly defined and do not extend beyond the stage divided. 
For example, if one wishes to use Schmitz's division of early cases into (a) lesions 1 cm. 
or less in diameter and (b) lesions larger but still confined to the cervix, these subdivisions 
may be conveniently designated Stage I-a and Stage I-b. 

Associated Diseases also add to the pathological picture in some cases. 
The a'dvanced ulcerating growths are nearly always infected and may present 
sloughs at the vaginal vault. If the cervical caniil is blocked there may be 
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Fii;. 773.-- High power, allowing characteristics of the cells and their distribution along the 
area of the blood supply. Gyn Lab. 



Fig. 774.-Anoth«r view of FIs. 771, showing the distinct Junction line of the abnormal 
epithelium with the fairly normal, at the upper right portion of the fleld. Gyn. l,*b. 
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pyonietra above, with a thinned-out uterine wall. The inflammatory compli- 
cations add much to the patient distress and to the difficulties of palliative 
treatment. 

Myoma may be a complication as shown in Fig. 733. Pregnancy is some- 
times a complication. Carcinoma of the cervix may appear while the patient is 
pregnant, or occasionally pregnancy may lake place in the early stage of car- 
cinoma of the cervix. In cither case the effect of pregnancy is to hasten the 
progress of the carcinoma. The softening of the tissues and the congestion asso- 
ciated with pregnancy seem to favor rapid extension of the malignant disease. 

The duration of carcinoma of the cervix is variable, the limits ordinarily 
being from one to three years. The duration depends somewhat on the kind of 
tumor (the softer the tumor the more rapid the growth), upon the age of the 
patient (the younger the patient the more rapid the growth), and upon the 
proximity to childbirth — those carcinomas appearing within one year after pa|r- 
turition progressing very rapidly. \ 

Tliese are only general rules, to which there are, of course, exceptions. \ 



Fig. 776. Fig. 776. 


Fig. 776. — An eplUicllal pearl from a squamous carcinoma of the cervix uteri. 

Ffg. 776. — carcinomatous plug growing within a cervical gland, the walls of which 
do not yet show carcinomatous change. From a squamous carcinoma of the cervix. Gyn. 

Microscopic Pathology.— Various phases of the microscopic picture of 
squamous-cell carcinoma of the cervix are shown in Figs. 771 to 776. Pig. 771 
shows an interesting young carcinoma in the form of a projecting bud. In 
Figs. 772 and 773 the higher magnifications bring out the characteristics of the 
cancer cells growing rapidly about a vascular core which nourishes them. In- 
spection of the right upper corner of the photomicrograph in Pig. 774 will show 
a line of demarcation between the cancer area and the comparatively normal 
epithelial covering of the cervix. The characteristic pearl’ ' formation is shown 
in Pig. 775, and carcinoma cells growing into a cervical gland in Pig. 776, 
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The pathological classification as to cell type of the squamous^cell car- 
cinomas of the cervix gives three types or grades, arranged according to the 
average maturity-appearance of the cells. 

Grade I. This is the spinal-cell type (Fig. 777). It is the most mature. The cells 
resemble those of the upper layer of the squamous epithelium. They are large with well- 
deftned borders. The nuclei are large, but there is such an abundance of cytoplasm that 
they seem relatively small. The nuclei frequently contain a nucleolus, and they take a 
rather light blue stain. Pearl formation is common in this Type I class. 

Grade II. This is the transitional-cell type (Fig. 778). The cells resemble the middle 
zone of the cervical epithelium. These cells are round or cuboidal in shape, with an ill- 
defined cell membrane. The nucleus is large in comparison to the cytoplasm, and it takes 
a deep hematoxylin stain. 

Grade III. This is the fat spindle-coll type (Fig. 779). The cells are oval shaped, 
with a large nucleus and almost no cytoplasm. The cells are closely packed, and the 
nuclei stain darkly. These cells do not closely resemble any of the layers of the normal 
opitholium, but they are more like the basal layer than the other two. 

These grades represent an a.seending scale of malignancy, from the niaturc- 
ecll slow-growing cancer to the immature-cell rapidly-growing type. Different 
cell-types may often be found in different parts of the same tumor, so the grad- 
ing represents only the preponderating cell type. The immature cells are less 
resistant to radiation, and it was hoped that this pathologic grading could be 
used as an aid in selecting treatment, dosage, etc. This did not prove out, 
however, because of tlie uncertainty as to whether the diagnostic specimen repre- 
sented the preponderating cell type in that case. The diagnostic-specimen 
grading may aid some in prognosis, for if grade III that shows at least part of 
the cancer has been growing rapidly with consequent greater chance of widc- 
si)rcading distribution. 

There are certain borderline conditions which create much difficulty in 
the microscopic identification of beginning cancer. The questions as to when a 
chronic inflanmiation becomes prceanecrons, and at what particular stage it is 
definitely eaneerous, have been debated for years among gynecologic pathologists. 

These questions have been investigated by workers all over the world and many 
excellent articles have appeared in the American, German, and French medical literature. 
The need of a clear enunciation of the microscopic findings which warrant a diagnosis of 
early carcinoma has boon emphasized in a paper by Schmitz, MeJunkin, and Macaluso. 
These workers studied serial sections of chronic cervicitis. In some of the borderline cases 
they submitted sections to several eminent pathologists. The opinions for and against 
cancer were fairly evenly divided. When such a situation exists, it is obvious that serious 
mistakes may occur and that further investigation and standardization are urgently required. 

It is in the early microscopic picture that the diagnostic difficulties lie — in the stage 
before the invasive break through the basement line, and long before there are any clinical 
symptoms that we associate with cancer. Most gynecologic pathologists now believe that 
definite cancer changes can be recognized in the epithelial colls before the break in the 
basal layer which marks invasion, though there are some who still feel that invasion is 
necessary before a diagnosis of cancer can be made. Martzloff holds this opinion, and 
he demonstrated in leucoplakia of the cervix the following points which commonly are 
used as criteria in the diagnosis of cancer: irregular size, shape, and staining reaction of 
the colls, loss of polarity, epithelial whorls, mitotic figures, and multinucleated cells. 
Leucoplakia presenting such cell changes, however, is itself under serious suspicion of 
beginning malignancy. In fact, Martzloff himself states that in some cases of leucoplakia 
the cells have all the characteristics of cancer except invasion. He makes the point, 
however, that invasive power is not proved until actually exhibited. 
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Fig. 779. — Squamous cell carcinoma of the cervix. Grade III (fat spindle cell type). Gyn, Lab. 
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Broders shows a. striking example of epithelial cancer of the cervix still limited to 
the epithelial area (Fig. 780). Smith and Pemberton show the loss of the basal layer in 
Fig. 781 .4 and B. 

In this connection, the line of junction of the cancer epithelium with the normal epi- 
thelium is an interesting area for study, as it sliows the early cell changes in invasive cancer 
before tlic erratic activity has reached the basement line. Norris calls attention to this line 



Fib. Squamous cell carcinoma in situ of the uterine cervix, in which the 

uniatoua colls have replaced the normal colls and are appearing to function in a protective 
manner. There Is no penetration of the .so-called ba.sement membrane ; therefore, accoram, 
to older teaching, the growth would be considered noncarcinomatou.s, or at most only precar- 
cinomatous. (Bi'oders — J. A. M. A.) 



Fig. 
B, Higher 
nnd Ohsf.) 


781— Carcinoma cell.s with the basement layer gone. A, The advancing coll co^mna 
power, showing the character of the cells. (Smith and Pemberton Surg.^ Gynec. 


of junction, as shown in Fig. 782. This section shows that the cancer changes in the cells 
may become quite advanced before tliey break through the basement line. 

Incidentally, these slides show that the cell changes are more marked in the higher layers 
than in the basement area, which lends support to Montors contention that the cancer 
originates in the upper layers of the epithelium. Montel holds that the basal layers being 
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intact in beginning cancer change indicates that squamous-cell carcinoma originates in the 
superilcial layers, instead of in the basal layer, as held by Schiller. 

In Fig. 783 is shown loucoplakia with erratic cell changes pronounced benign, which 
ten months later had advanced to invasive cancer (Fig. 784). Such experiences, along with 
the other facts cited, show the difficulties of the diagnosis of malignancy in borderline 
lesions of the cervix. 

Stevenson and Scipiades reported eighteen cases of ‘ ^ noninvasive potential car- 
cinoma'' of the cervix, that is, presenting the cell changes usually considered indicative of 
cancer but without actual invasion. The potential invasive quality was shown by the fact 
that actual invasion later took place in two of the cases. In one of these two it was de- 
layed for eight years, when the patient returned to the clinic with advanced cancer of the 
same cell type, which caused death in spite of active treatment. 

Present information on this subject indicates that early cancers of the cervix may 
be divided into two groups, representing two stages in i)rogres8. First, there is the stage 
of epithelial change, which carries the epithelium from a group of normally functioning! 
cells through the various erratic changes cited to the point where they are ready foi^^ 



Fig. 782. — Early epidermoid carcinoma of the cervix, showing a clear-cut line of demar- 
cation between the malignant and benign epithelium. This line is oblique due to the more 
rapid growth of deeper layers of the tumor. The cells of the latter exhibit the usual alterations 
in morphology characteristic of carcinoma. As is not unusual in some carcinomas, the basal 
layer Is moderately well preserved. (X80.) (Norris — Am. J. Cancer.) 


the invasion. Second, there is the stage of invasion, whore the gradually developed abnor- 
mal cell activity and resulting products have so weakened the underlying tissue that in- 
vasion begins. Both of these stages are microscopic, and give no clinical disturbance which 
would arouse suspicion of malignancy, except evidence of some cervix irritation. 

While it is clear that the real cancer cells (i.e., those which show their malignancy by 
invasion later or in another part of the same specimen) go through these two stages of 
progress, it seems clear also that not all cell groups showing the lirst stage pass to the 
increased erratic activity of the second stage (stage of invasion). The problem now is to 
distinguish between the erratic cells which are early cancer cells and the erratic cells which 
are essentially benign as far as future invasion is concerned. 

Study of information available, including articles by Novak, Freedman, Smith and 
Pemberton, Broders, Norris, Henriksen, Schmitz and Benjamin, TeLinde, Hofbauer, Bailey, 


CARCINOMA OF THE CERVIX UtArI 535 

Schiller, Stevenson and Scipiodes, and others, indicates that in the microscopic diagnosis 
of beginning cancer the following points should be taken into consideration: 

J. Irregularity of cell arrangement — loss of '^polarity.** Loss of normal three layers. 

2. Abnormal crowding of the cells. 

3. Irregular staining of the colls with an increased avidity for basophilic stains. 

4. Irregularity in the size of the cells and their nuclei. Occasionally giant cells are 
present. 

5. Atypical or pathologic mitoses. The frequent appearance of mitotic figures in the 
field is significant, as indicating abnormally rapid cell multiplication. This point was em- 
phasized by Cullen who, remarking that, of course, some mitosis must occur in normal 
growth and repair, stated that in his extensive histologic studies in the cervix, frequent 
mitoses were rarely encountered except where malignancy existed. 

On the other hand, Henrikson found that in the normal cervix, '^Mitoses and hyper- 
chromatosis are more frequently present than most observers have noted. 



Fie. 783. — Leukoplakia of the nonkcratizin^ epithelium of the portlo vaginalis at the 
lip of the uterine cervix. Hyperkeratosis, parakeratosis and the formation of a well-defined 
stratum granulosum are shown. Intercellular, intranuclear, and perinuclear edema with vari- 
ations In size and shape of the cells and hyperchroniatlsm are present in the stratum spinosum 
and stratum germinatlvum. Reduced from a photomicrograph with a magnincatlon of 476 

diameters. , . . , ■ 

Fig. 784, Primary epidermoid carcinoma of the uterine cervix from a biopsy specimen 

taken ten months after removal of tissue Illustrated In Fig. 783. Neoplasi^ anapl^a, and 
hyperchromatism with numerous mitotic flares are sh^n. 

pearl formation. Reduced from a photomicrograph with a magnification of 500 diameters. 
(Schmitz and Benjamin — J. A. M. A.) 


In addition to the unusual number of mitoses, there may be abnormalities in the 
mitotic configurations, indicating erratic distribution of the chromosomes. Figs, 785 to 791 
show the normal mitotic figures for the various phases of normal cell division alongside an 
abnormal mitotic figure for each phase. 

6. Marked round-cell infiltration. This is stressed by Smith and Pemberton, as are 
also dilated capillaries and indistinct basal layer. 

7. Special blood supply developed by the suspicious group of cells. In one of our 
cases, a specimen from the cervix showed one suspicious slide, which was pronounced early 
carcinoma by Prof. O. H. Schwarz, largely on this account. Fig. 772 shows the bud of 
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abnormal cells still liinited by the basement line. It may bo studied further in Fig. 773. 
The central area of this growing bud shows that these cells in their erratic activity are 
developing a blood supply quite out of the ordinary in this region. In another part of the 
slide there was a disturbed area which might be invasion, but it might also bo an artefact, 
so the diagnosis w^as decided largely by this intoresling bud of abnormal cells creating an 
unusual blood supply. 

On account of the borderline features with only questionable invasion, this slide was 
sent to several pathologists, and different opinions were received, a number of them against 
cancer. In the meantime, a conical excision of the cervix was made to obtain the whole 
region for microscopic study. This showed an area of carcinoma with frank invasion. 



Fiff. 785. — S, Early prophase of a normal cell division. 4, Early prophase, showing i 
this stage a delay in the regular formation which docs not occur in normal cell division. 
(Mendelsohn — Am. J. Cancel'.) 



Fig. 786. — 5, Early metaphase of a normal cell division, showing the splitting of the 
chromosomes in the re^lar way. 6, Early metaphasc, showing a greater number of chromo- 
somes than normal. Also, one chromosome is slow in reaching the metaphasc plate and may 
not get Into this mitosis. (Mendelsohn — Am. J. Cancer.) 


8. Novak quoting -Meyer emphasizes the point that in chronic cervicitis and erosion 
the invasion of the squamous epithelium follows the trellis furnished by the glandular 
framework, while in cancer the invasion does not necessarily bear any relation to the glands. 

This calls attention to another factor in the difficulty of carcinoma diagnosis, namely, 
epidermization, which in this situation is usually of the extension type. The creeping 
of squamous epithelium under columnar epithelium and replacement of the latter is an 
important factor in the regular healing of cervical erosion. Epidermization deeper in the 
cervix seems to be an extension of this process to areas normally occupied by columnar 
epithelium. For an understanding of the process and the resulting microscopic character- 
istics, it would be well to review the text and illustrations under Erosion. Its extension 
to situations where it complicates the diagnosis of carcinoma is shown in Figs. 792 to 794. 
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In the differential diagnosis of epidermization, two points to keep in mind are: (1) that 
individual cell characteristics do not go beyond those of normal growing cells and (2) that 
the penetrating cells are distributed within the framework of the glands. 



Fig. 787. — 7, Metaphase of a normal cell division, showing the chromosomes more widely 
sFJllt Jn regular fashion. 8. Metaphasc showing four chromosomes which have failed to assume 
their usual position on the metaphase plate. When this cell completes division, these four 
chromosomes will become aberrant. (Mendelsohn— Am. J. Cancer.) 



Fig. 788.—!), Anaphase of a normal cell division. 10, Anaphase showing a number of 
aberrant chromosomes which failed to enter the metaphase plate. These chromosomes will be 
taken up by one daughter cell and may either enter the new nucleus or else round up as a 
small chromosomal vesicle. This illustrates asymmetrical mitosis with unequal distribution of 
(’hromosome.s. (Mendelsohn -Awi. J. Cancer.) 



Fig 789 — Telephase of a normal cell division. It, Telophase showing a marked 
delay In 'the movement of the chromosomes. Although many chromosomes have reached the 
tvoles. there are many more still separating at the metaphase plate. It Is quite possible that 
mitosis will not be completed and a cell will result with double the number of chromosome*. 
(Mendelsohn— Am. J. Cancer.) 
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In addition to the regular and essential elements of the diseased tissue, 
there are secondary changes. Areas of softening and degeneration occur in 
which the cells are broken down and become simply fluid and debris. Hem- 
orrhage into certain parts of the growth may occur and, as a result of that 
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Piff. 790. — 1, Early telepliase of a cell which will divide into three daughter cells. It 
has three poles but only two spindles. The daughter cells will have an unequal distribution of 
the chromosomes. 2, Early telephase of a cell which will divide into three daughter cells. 
This one has three poles and three spindles. The spindle fibers do not show clearly. Each 
dffughTer cell will have more chromosomes than those in 7. (Mendelsohn — Am. J. Cancer.) 
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Pig. 791. — Abnormal mitoses. The photomicrograph to the left shows the so-called 
“Y" type of mitosis, and the one to the right shows the "H” type. In the case presenting these 
mitoses, the specimen consisted only of scrapings from the suspicious area of the cervix, and 
there was no piece of tissue large enough to show relations, The diagnosis had to be made 
from the cell characteristics, and these abnormal mitoses aided materially in the diagnosis 
of malignancy. The condition proved to be a squamous cell carcinoma. Gyn. Lab. 


hemorrhage, there remain clots and discoloration and fluid. Infection may 
take place, leading to suppuration or sloughing. Occasionally lime salts are 
deposited in the cancer cells. This chalky deposit may be extensive and may 
even be found in the metastases. 
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Modes of Extension. — Carcinoma of the cervix extends in four ways — by 
continuity of tissue, by lymphatics, by the blood stream, and by implantation. 

Extension by continuity of tissue is the principal method and, aside from 
exceptional cases, the only method in the earlier stages of the growth. In this 
method of extension, the carcinoma cells grow into the tissues against which 
they lie. This differs markedly from the way in which a nonmalignant tumor 
extends. A myoma as it grows pushes aside the adjacent tissues, but a malig- 
nant tumor as it grows penetrates the adjacent tissues and destroys them. 



Fjb. 792 — Showing, above and to left, a nest of epithelial cells resulting from an advance 
of epideriiilzatlon process, the gland lumen being entirely niled, and the ciHumnar epithelium 
being choked off. The gland below this, and also the one to the right, shows a less advanced 
stage of the same process, with some of the columnar cells still persisting. In lower left-hand 
corner is a fenestrated gland picture, produced by a combination of the same change with the 
adenomatous reduplication of the cyllnclrlc epithelium often seen In inflammatory lesions. No 
evidence of malignancy in any of these areas. (Novak — Am. J. Ohst. and Oyneo.) 



Fig. 793. — Early squamous cell cancer In a patient with only suspicious cervical lesion In 
which no biopsy was done. The diagnosis was made after and not before the operation, as 
might have been done. Note the difference between these cell nests and those shown In Fig. 
792. Under the high power the cells are seen to be closely packed, placed chiefly like palisades 
perpendicularly to the basement membrane, and showing the usual cancer characters, mitoses, 
hyperchromatosls, etc.). The cell nests here are Independent of the glands, although of course 
glands are often Invaded in cancer also. (Novak — Am. J. Ohst. and Gynec.) 


It is this insidious involvement of the contiguous tissues that makes most 
cervical carcinomas inoperable when first seen. It is this same gradual exten- 
sion outward by continuity of tissue that later causes the patient most of her 
suffering and that in most cases causes her death by compressing the ureters, 
as shown in Pig. 770, and destroying kidney function. 
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In extension through the lymphatics, some carcinoma cells are caught in 
the lymph current and carried to lymphatic glands, where they lodge and grow 
and destroy tissue the same as the parent growth. 

Winter found cancerous glands in only 2 cases iu 44 autopsies on patients where the 
disease was confined to the uterus. Wertheim, in 60 operated cases, found involvement of 
removed glands in 15 per cent of early cases and in iU.7 per cent of all cases. Schauta 
made a most thorough autojisy study of 60 cases, in 40 of which the patients died from the 
natural effects of the cancer and in 9 from intercurrent affections. In 43.3 per cent of the 
whole senes, the glands were entirely free of carcinomatous metastases. The lower (remov- 
able) glands alone were involved iu 13.3 per cent, the upper (not removable) glands alone 
in 8.3 per cent and both lower and upper glands in .35 per cent. 

Kundrat, in a study of 76 patients operated on by Wertheim, in which the parametrium 
was involved on one or both sides, found the glands entirely free of metastases in 71 per 
cent. Tlie glands on one side were involved in 22 per cent, and the glands on both sides 
were involved in 7 per cent. [ 

The glands are rarely involved until the cancer has advanced into the parametrium. 
Kundrat, in his analysis of 80 cases, found only I in which tlie glands were involved with 
the parametrium free. \ 



Flg^. 794. — Section from the uterine cervix, showing- inflammatory nietaplasla or cpider- 
mlzatlon on one lip (left) and definite cancer on the other lip (ripht). (Novak — Am. J. Obst. 
and Gynec.) 

Enlargemciil of regional glands is very eommon in the early stage of 
carcinoma but this enlargement is, as a rule, not due to carcinoma cells but to 
the inflammatory hypertrophy that nearly always tal<es place in the glands 
draining a region that is subject to severe chronic irritation. In exceptional 
cases, however, the glands may become infected with carcinoma cells at an 
early stage of the disease. 

This matter of glandular involvement has a very important bearing on the 
question of operative treatment. 

In extension by the blood stream, some carcinoma cells penetrate into a 
blood vessel, are caught in the current, and are carried to distant organs, where 
they lodge and grow and form metastatic tumors. In whatever kind of tissue 
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these metastatic growths are situated, they reproduce the structure of the 
parent growth. The lungs arc most frequently alTected, though there are many 
other organs that are affected occasionally. Tlie possibility of metastascs must 
be kept in mind in deciding whether or not a case is operable. If metastasis to 
distant organs has occurred, hysterectomy would, of course, be useless, except 
as a palliative measure. Such metastascs, however, hardly ever occur except 
in the last stage, and then not very frequently. Winter, in 202 cases, found 
metaslases in distant organs in only 2.5 per cent. 

Direct Implantation of cancer colls into the healthy tissues of a raw sur- 
face takes place principally in operations for cancer — the cells being carried 
on the knife or scissors or other instrument, or on the fingers or sponges, from 
the infiltrated area to the licallhy tissue which has lioen laid open in the opera- 
tive work. Many nndouljled instances of this occurrence are on record. It 
fui'iiishcs a strong reason for devitalizing cancer colls by radiation before oper- 
ation and keeping the line of excision outside involved tissue during operation 
as far as conditions will permit. 



Fig. 795. Fig. 796. Fig. 797. 


Figs. 79.5 to 797. — Progrt*s.sivp tlt^vclopincnl of an ailonocarcinoina of the cervix. Pig 795 
originate.s fnnn a gland within tlic cervix, in contradistinction to squamous carcinoma which 
originates from the squamous epithelium on tlie v.Hgin.al jiortion. Fig 796. Extension through- 
out tlie greater part of the cervix. F’ig. 797. Exten.sive involvement of j)ericervical tissues. 

ll\TlIOI.O(iY OF AdENOCAKOINOMA 

Tills type o[ cancer of the cervix arises from the columnar epithelium lin- 
ing of the cervical canal and its glands. It comprises about 3 to 10 per cent 
of the cervical carcinomas, llealy found only 2.7 per cent in f,574 cervical 
cancers. Cullen found 12.9 per cent in his eaily series. In our early series of 
121 cases of cervical carcinoma 4 (about 3 per cent) were adenocarcinoma. 

As adenocarcinoma is inside the cervix (Figs. 795 to 797), its presence is 
not appreciated until it has advanced sufficiently to cause bleeding or discharge 
which leads to investigation inside the cervix. The disease runs much the 
same genersil course as described for squamous-cell carcinoma, the cancer cells 
penetrating deeper and deeper into the cervix and out into the parametrium. 
After a time the cancer may extend to the external os, as a small swelling or 
as a papillary projection. The induration gradually extends and in time the 
pelvis becomes oeeupiod by a firm fixed mass of infiltrated tissues, involving 
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Fig. 798. Fig. 799. ^ 

Fig. 798. — Adenocarcinoma of the Interior of the cervix. A small swelling at tfhe 
widened external oa. (Sampson— iJull. Johns Hopkins Hasp.) 

Fig. 799. — Drawing from an adenocarcinoma of the cervix forming a small projecting 
papillary mass. Part of the cervix iias beim removed to show the connection of the papillary 
mass with the cervical wall. Gyn. Dab. \ 



Fig, 800. — Still more advanced carcinoma of cervix (adenocarcinoma), ureters Involved. 

(Kelly — Operative Oynecology.) 
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the parametrium to the pelvic wall and the rectum and the bladder. In some 
cases the ureters are gripped and constricted. Various stages in adenocarci- 
noma are shown in Figs. 795 to 800. Occasionally the cervical canal becomes 
completely blocked, with pyometra above from the accompanying infection. 

Microscopic Pathology. — Adenocarcinoma of the cervix arises from the 
cylindrical cells lining the interior of the cervix and forming the cervical 
glands. It may then in the beginning be located near the external os in the 
cervical canal or in any part of a gland extending deeply into the cervical 
wall. As the cell columns penetrate the underlying tissues, the cells assume 
somewhat a gland formation owing to this derivation from gland-forming 
epithelium. This gland formation, however, is very irregular and atypical, 
being represented to a large extent only by solid columns of cells. 



Fig. 801. — Adenocarcinoma of the cervix uteri. This photomicrograph Is from the growing edge. 

Notice the normal glands and the carcinomatous glands In the same field. Gyn. Lab. 

Microscopically, three groups are noted. In the first the glands are well 
differentiated and the only signs of malignancy are in the atypical cells lining 
the glands. The basement membrane is not broken, and the cells may be only 
a single layer thick. The glands are usually very irregular. In the second 
group are those cases in which there is definite invasion of the underlying 
muscle by irregular distorted glands. The lining cells are piled up in many 
layers and are themselves atypical cells. Mitoses are frequent. There is, how- 
ever, a definite tendency toward gland formation. In the third group, the 
cellular growth is solid, with no attempt at gland formation. These are some- 
times very difficult to distinguish from squamous-cell cancer, particularly if 
there is much associated epidermization. 

Fig. 801 shows an adenocarcinoma of the cervix with glandular patterns. 

Metastases. — These cancers metastasize early, because they are endophytic 
(ingrowing) rather than exophytic (outgrowing on the surface). 
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Symptoms 

Study of the information g;iven under pathology, gross and microscopic, 
will enable one to appreciate that begmning carcinoma of the cervix is symp- 
tomless. It is only after the carcinoma has advanced to tissue destruction that 
the telltale occasional spot of blood is added to the slight leucorrhea of the 
chronic cervicitis. 

This slight streak of blood is seen usually after extra exertion (extra work, 
long walk, lifting) or after a douche or after coitus. It is especially liable to 
appear within twenty-four hours after coilus. A history of such ‘‘spotting^^ 
calls for a most careful examination, that the presence or absence of carcinoma 
of the vaginal surface of the cervix or of the interior of the cervix may be 
certainly determined. 

In addition to the absence of any marked disturbing symptoms in the eajly 
stage of cancer, there is another factor leading to its escaping notice till tbo 
late and that is the tendency of some physicians to overlook the significance W 
minor cervix irritation, either as indication of possible beginning cancer (\r 
favoring late development of it. Though the splendid cooperation and conV 
tinuous efforts of many organizations have brought marked improvement in 
both the above-mentioned directions, there is still necessity for greater exer- 
tions. This is emphasized by the information obtained through McDowell's 
careful survey and analysis of cancer diagnosis in one of our large metro- 
politan areas. Utilizing death certificates and ease records he found 5f) per 
cent of the fatal eases had been diagnosed as malignant loss than six months 
before death, and 80 per cent less than a year. The significance of this is 
apparent when we remember that cancer is a slow disease, requiring two or 
three years to run its course. It means that many of these individuals with 
advancing cancer were treating themselves with home measures oi* receiving 
minor office treatment by a physician. 

Diagnosis 

An early squamous-cell carcinoma of the cervix is shown in Fig. 761. On 
the surface there is only a small spot of irritation, with no indication of the 
sinister growth spreading to the interior of the cervix and branching in various 
directions. Only the physician who is alert to the possibilities beneath a spot 
of irritation would find this young carcinoma. Others would treat the cervix 
for simple inflammation, with the hidden cancer racing to the parametrium 
and to the deep structures along the pelvic wall. There, indjrief, is stated and 
illustrated the physician's problem in the diagnosis of cancer of the cervix. 

As we have seen, the pathologist has his problems in deciding whether or 
not a borderline microscopic picture is cancer, and as we shall see later, the 
public health official has the difficult problem of persuading people to consult 
the family physician for minor irritations and for examination to see if there 
is irritation not yet producing discharge, but wc arc concerned just now Avith 
what the examining physician must do to discharge the cancer responsibility 
he assumes when consulted by a patient complaining of some Amginal discharge 
or who comes for a general examination simply to knoAV *'if everything is all 
right." 



545 


CARCINOMA OF THE CERVIX UTERI 

In the first place, the physician must visualize to himself the possibilities 
in the situation on which he is giving responsible advice — advice on which the 
patient can place full reliance of future safety as far as present conditions are 
concerned. As an aid in this direction, I would advise the physician to think 
of the subject in such a way that, when consulted by a patient for examination, 
a picture similar to Fig. 761 automatically comes into the mind's eye. If it 
were not for the worry such graphic exhibit of facts might cause the patient, 
I would advise that an enlargement of this photomicrograph or some similar 
one be kept by the physician above his desk as he talks with the patient and 
assumes responsibility for her health. 

There are two parts to the physician’s task. The first part is to cause the 
patient to see the necessity of local examination, without causing her undue 
anxiety. This may usually be accomplished by explaining that there juay be 
local irritation which has not advanced to the point of noticeable discharge 
but which nevertheless is a source of danger until eliminated. Hence the sen- 
sible thing is to determine whether there is any irritation and if so, eliminate 
it — then there is no remaining uncertainty nor occasion for worry. If the 
patient is one of those exceptional individuals who thinks the physician can- 
not have knowledge of possible conditions which she does not appreciate or 
see evidence of, the safest plan for the physician is to refuse to assume health 
responsibility for her. He has enough serious responsibilities to fulfill with 
the patients who cooperate, and it is better, on the whole, to lose a prospective 
patient occasionally than to assume I'csponsibility blindly. 

The second part of the task is to deal with conditions found on examination 
in a way definitely to exclude cancer, without causing the patient unnecessary 
trouble or expense. If the vaginal portion of the cervix is normal on inspection 
and there is no indication of trouble higher, that ordinarily suffices for the 
present. The patient is directed to return promptly if there should be any 
local disturbance any time. It is also explained to her that a general and local 
check-up at certain intervals, as a health assurance measure to catch any be- 
ginning disturbance in an early stage, is well worth the expense. The interval 
of probable safety varies, being usually put at six months or one year, depend- 
ing on the condition of the complicated machinery and the local protecting 
surfaces in that individual. 

This information as to the advisability of future examinations is an im- 
portant part of the advice to the patient, and should be put in a way that she 
will appreciate the safety and reassuring satisfaction it gives her (rather than 
being anxious and frightened) and also in a way to make it clear that your 
responsibility cannot extend beyond the limits stated. 

If the cervix presents irritation from cervicitis in any of its various forms, 
it must be dealt with adequately, which means (a) removal of the irritation 
and (b) definite determination whether or not there is any associated cancer. 
If conditions arc such that these necessary requirements can apparently be met 
by a lactic acid douche and the simple office treatment measures already men- 
tioned under Cervicitis, they arc to be employed. 

If 'the irritation does not clear promptly under this treatment, or if on 
first examination the irritation appears of chronic type not likely to clear 



546 


CANCER OF THE UTERUS 


promptly, then conization should be carried out in a way to remove the whole 
affected area — that is, by the electric cutting-wire or the knife, as explained 
in detail under Cervicitis in Chapter VII. Endometrial curettage also is usu- 
ally advisable in these cases, and if needed, vaginal plastic work may be car- 
ried out at the same time. The expense of conization and curettage with its 
few days’ hospitalization, is a small price to pay for the elimination of irrita- 
tion that may lead to cancer and the determination as to whether or not that 
disease has already begun. It is to their honor, and a justification of the 
implicit confidence of their patients, that physicians seek to spare the patient 
trouble and expense. But this kindly feeling can be carried to a point where 
it may do the patient irreparable harm. It is no kindness to a patient to give 
her the comfortable feeling that a small lesion carries no danger, and then 
have her return to you or to some other physician after a few months with an 
advanced cancer of the uterus or of the breast, as the ease may be. The danger 
of such result from your consultation lies in the patient’s interpretation W 
what you say and how you say it. Consequently, it is important to overcon\e 
tlie natural tendency to give desired assurance sufficiently to leave no loophollp 
by which the patient may reason that there is no danger or that she can safely 
postpone the next visit or the additional examination and treatment measures 
you mentioned. 

The evidences of advanced cancer have been sufficiently mentioned under 
Pathology and Symptomatology. They hardly belong under Diagnosis — the 
time for diagnosis is long before that. 

Adenocarcinoma creates a special diagnostic problem in that it occurs in- 
side the canal, which area is not visible on speculum examination. If there is 
a history of occasional show of blood or a discharge, with nothing about the 
vagina or vaginal surface of cervix to account for it, the solution of the prob- 
lem is clearly indicated, namely, to carry out regular curettage and conization. 
This provides effective treatment for the bleeding or discharge, wdiether it 
comes from the endometrium or the cervical itiucosa, and at the same time 
gives adequate specimens for determining with (*ertain1y whether or not there 
is beginning cancer in either location. 

The other phase of this diagnostic problcjn is furnished l)y the i)atient who 
comes simply for a safety check-over and has no l)leeding nor discharge nor 
other evidence of trouble in vagina or uterus. Of course we have been inclined 
hitherto to feel that, with the vagina and vaginal portion of the cervix free of 
ii ritation on inspection and no indication of trouble higher, we could safely 
assure the patient of normfil conditions. But developments have raised a seri- 
ous doubt. 

The early diagnosis of endocervical cancer has the same requirements as 
the early diagnosis of cervical surface cancer, namely, that it be discovered 
before it has advanced to the stage of bleeding or discharge. These two so- 
called ^‘early” signs mean a break in the surface (ulceration) and we know 
that in many cases the carcinoma penetrates deeply, by lymphatic or blood- 
vessel penetration or even by adjacent tissue involvement, while still protected 
by surface epithelium. Detection of cervix cancer in a really early stage re- 
quires removal of every spot of persisting irritation, and microscopic check-up 
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of it. We can see the spot of chi’onic irritation on the vaginal surface of the 
cervix but not the spot of chronic irritation inside the cannl — hence the added 
problem. 

The peculiarity of the endometrium, with itfl vascular phenomena resulting in normal 
bleeding and cast off every few weeks, makes it particularly responsive to irritation whether 
on the surface or underneath, and consequently endometrial cancer is signalized early by 
increased flow or intermenstrual spotting, which the examiner can appreciate. An endo- 
metrial cancer patient who comes late, does so because the patient or the physician did 
not appreciate the possible sinister significance of irritation signs. But the endocervical 
cancer may give no early irritation sign, and yet we are required to decide whether or not 
a spot of irritation is present. 

AVo desire to fTvoid causing the patient unnecessary trouble. On the other 
hand, this serious decision cannot be passed over lightJy with wishful thinking 
and a reassuring guess. Some meet this problem by advising conization as 
l)art of the regular pelvic examination in patients past a certain age. At first 
tliought this may seem unduly radical, but on second thought we must realize 
tluit a reasonably certain elimination of cancer or its early detection if present 
is well worth the expense and trouble of conization or of move extensive pro- 
cedure if necessary. 

We must not be lulled into false security b\ the fact that adenocarcinoma turnishes 
only about 0 jmr cent of ceivix cancers, for squamoiis cell cancers also occur in the canal, 
wlieie the squamous ejiit helium extends up inside to meet the glandular epithelium. Wollner 
cites such a case in his instructive report on a senes of cases on which he curried out 
routine conization for the i)nrpose of systematic histological investigation. In fifty-nine 
patients, without symptoms or clinical findings indicating malignancy, in which he did 
conization he discovered carcinoma in two. In one of these the beginning carcinoma was 
inside the cervical canal but of the squamous-cell typo, starting from the squamous epi- 
thelium in the lower }iart of the canal. He concludes that: (1) Conization should accom- 
pany curettage as a diagnostic measure, holding that curettage docs not remove sulTicient 
tissue from the cervical mucosa for conclusive microscopic investigation. (2) Every woman 
past the ago of thirty sluuild be considered as possibly harboring a beginning cancer of the 
cervix, and a conization tissue examination is advisable to detect or eliminate the condi- 
tion. In addition to the benefit to the individual patients this would result in the accumu- 
lation of histological studies contributing greatly to a better understanding of the physi- 
ology and pathology at a common site of carcinoma. 

In adenocarcinoma, childliearing is not the important factor that it is in the squamous- 
cell type, (consequently the safety examination of tlie canal is advisable in the nullipara 
and ill the unmarried of cancer age. Easli found an iiiisuspocted adenocarcinoma of the 
cervix in a virgin of forty. It was discovered by removal of the uterus for myoma. There 
had been some bleeding, which w'as attributed to the obvious myoma. This carries the 
additional warning that a bleeding tendency wdth a myoma may be due to an associated 
cancer instead of the myoma. 

There are two encourag^ing features that should be reinetnbcred along with 
the difficulties of early cancer diagnosis. When this really early diagnosis is 
made, cure is almost certain, running 95 per cent and higher where indicated 
radical measures are employed promptly. Again, recent investigations indi- 
cate that the period during w-hich this early microscopic diagnosis may be 
made is a comparatively long one. The erratic cell changes cited and illus- 
trated may continue many months and in exceptional cases some years before 
the break through the basement membrane and invasion of underlying tissues. 
Knowing of this long period for genuine early diagnosis by the methods men- 
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tioned, before symi)toins or even subepitheliaJ invasion, and viewing the steady 
stream of deaths from cervix cancer in the past, one can say, in looking back 
'^What opportunities we lost!’’ and looking forward ‘‘What splendid promise 
for the future!” 

Treatment 

The principles of present-day treatment of this disease were sunimarized 
as follows by the senior author in an invited editorial, for the Aynerican Journal 
of Surgery, entitled “Treatment of Cancer of the Cervix Uteri 

The most important advance in the treatment of cancer of the cervix is the shift from 
operation to irradiation. This change has been going on gradually for some years, and is 
now almost complete among the leaders in gynecologic work. Even those few who still 
employ radical operation, do not depend on the operation but use irradiation also in some 
form to reach the outlying cancer cells. i 

Despite tlie variety of classifications used and the consequent dilliculties of critical 
comparison of results from operation and from irradiation, there is already apparent^ a 
definite statistical balance of cure-rate in favor of irradiation. And that is only part of 
the story. The radical operation has been developed practically to its limit, while irradii^ 
tioTi is young and still developing raxjidly. Again, irradiation can rescue many patientlij 
who have passed far beyond the reach of operation. Again, when dex>ending on radical 
operation it is necessary in even the earliest case of cancer of the cervix to subject the 
patient to very grave risk, whereas with irradiation the jiatient is given a better chance 
of cure with much less risk in all stages. 

My conclusions in this important matter were not reached hastily, but through critical 
study and a long experience of practical iiarticijiation in radical operative treatment and 
in radical irradiation treatment for this disease. 1 deal with the subject from the stand- 
point of the practicing surgeon, anxious to give hi.s jiatient every possible chance for life. 
There should bo no antagonism of the surgeon to radium. Jt is simply another helpful 
instrument added to his armamentarium. 

Effective irradiation treatment of cancer of the cervix is serious and hazardous sur- 
gical work. The shift of instruments from the knife to the more deejily penetrating radium 
does not lessen the surgical responsibility. If the dosage employed is too large for the 
particular conditions present in the pelvis, serious injury to important organs may result. 
If the dosage is too small, the patient is not given the chance for life to which she is en 
titled. The maximum dosage possible in a given case depends on a number of factors, 
including the location and size of the cancerous mass, the amount of involvement of each 
of the organs in the immediate vicinity, the extent and direction of ulceration, and the 
amount of fixation of the bladder and rectum by the carcinomatous inflltration. The accu- 
rate determination of these conditions and the utilization of that knowledge in effective 
radium treatment, require a large amount of experience and skill in pelvic work. While in 
some situations the radiologist without special local knowledge may give effective radium 
treatments, in carcinoma of the cervix conditions are such that the most effective treat- 
ment can be given only by one with special gynecologic training as well as radium training. 
His special knowledge of pelvic anatomy and pathology and his training in accurate pelvic 
palpation and diagnosis must all be utilized in the supreme effort to reach the marginal 
cancer cells with effective radiation. 

There is a tendency among the inexperienced to regard the use of radium lightly. 
This tendency is encouraged by some of the radium-rental instructions given by commercial 
companies, which presume to fit the recipient for the safe and effective use of this danger- 
ous instrument. It would bo as reasonable to suppose that instructions issued with a scalpel 
would fit the recipient to use it safely and effectively in the eradication of cancer. Radium 
is as potent as the knife, and in inexperienced hands may produce as disastrous results, 
either in the form of injury to adjacent organs or as failure to save a life which might 
have been saved by effective use. 
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Of cuiuae, irradiation treatment does not exclude any work with the knife which may 
be helpful. In special conditions some vaginal operation or abdominal operation may per- 
mit more advantageous placing of the radium in its various forms. Tlio important point 
in regard to any operative work employed, is that it should supplement irradiation and not 
displace it. Another important point is that any experimental work, not established by a 
record of live-year cures, should be presented as experimental only. Otherwise it may be 
accepted and used by the uninitiated as an established method of cure. 

The most pressing problem just now is to bring the benefits of radical irradiation 
treatment to patients generally. The spread into general practice of this most effective 
treatment for this disease is very slow. There are reasons for this. In the first place, 
cancer of the cervix is very decepUve as to the extent of the lesion and the depth of pene- 
tration. What appears to be an early cancer of the uterus is really already a cancer of 
the outlying pelvic structures, for whose elimination hysterectomy as ordinarily performed 
is but a futile gesture. 

A second stumblingblook to the general adoption of the most effective treatment is 
that ninny physicians find it difticult to understand how any other treatment could be more 
effective than operative removal. Now, while operative removal is effective as far as it 
goes, ill most cases of cancer of the cervix it cannot go far enough to remove the outlying 
cancer cells. When only one patient in four can be saved by the most radical operation by 
Ihe most experienced pelvic surgeons, what chance of cure has the patient witli this wide- 
si)road disease when subjected to operation by an operator inexperienced in this deep work 
in this difficult situation? 'Plie result as a rule is removal of little more than the uterus, 
leaving the deeper portions of the growth to progress and eventually cause death. Depend- 
ence on such incomplete operation (lci»rives the patient of the chance for life which modern 
treatment would give her. 

The treatment given patiorils with cancer of the cervix in any community is deter- 
mineii largely by the surgeons of tliat community. In every case the decision as to the 
lype of treatment i.s a serious matter, for it may mean the difference between life and 
deatli for that patient. Ilcnce the importance of the clear presentation, by the educational 
agencies of the profession, of the superiority of expert radical irradiation for this disease. 

It seems to me that the clearness of such educational presentation and its effect in 
securing such treatment for these juitients, arc both diminished by coincident attractive 
delineation of the radical operation, M'ith its wealth of pictorial detail which appeals so 
slrongl3^ to tlie uninitiated. Actions speak louder than words, and my feeling us to the 
import mice of this matter is shown bv my declining, as per the following letter, an invita- 
tion to present the radical operation for the sym|>osium in this issue. 

St. Louis, Mo,, Nov. 27, 1934. 

Dear Doctor Livingston: 

I appreciate the eomplimciii of your kind invitation to present the technical features 
of tlie radical ojicratioii for cancer of the cervix uteri for the Jmerican Journal of Surgery, 

When this operation uas our most effective means of combating this form of cancer, I 
gave miieli thought and w'ork to the practical application of it to the cure of patients and 
to the lielpful presentation of its technical details for the use of others. However, an advance 
has been made in the treatment of cancer of the cervix, which gives the patient a definitely 
better chance of cure than the most radical operation by the most experienced operators, 
and a fur greater cliance than operation as carried out by operators in general. Irradiation 
presents so much better chance of cure for these patients that it lays a serious responsibility 
on the leaders in this work (individuals and journals) to use their energy and talents to 
spread this information throughout the profession. 

Feeling as I do, naturally 1 do not wish to further confuse the situation and push the 
radical operation b^’^ making a special presentation ol it, with all the attractive illustrations 
and alluring details to which this operation so readily lends itself. In my Operative Gyne- 
cology I expect to retain a description of its principles and their application, because of its 
historical importance in the development of effective treatment for this disease. Hut as a 
method of choice in the handling of cancer of the cervix today, radical operation as opposed to 
irradiation is a back number— an obsolete method. However, it will probably take ten years 
yet for this knowledge to permeate the profession and bring to the patients generally the 
benefits of the most effective treatment, especially if journals and books push the operation. 

Of course I appreciate that as an editor you wish to present all sides of the subject. 
This mther lengthy letter is simply a response to the courtesy of your kind invitation, giving 
the reasons for not being able to accept the same. 

With best wishes in your difficult task, 


H. S. OroBsen. 
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I thought the letter would settle the matter as far as I was concerned, and that some 
one else would be commissioned to present the radical operation. But Dr, Livingston sur- 
prised me by patiently reading all the literature sent with the letter, and then countering 
with a statement that he had decided not to present the Wertheim operation and with a 
request that I submit an orienting editorial. 

For detailed consideration of the various points reference must be made to published 
articles. Briefly, as elsewhere stated, present efficiency and future progress in the cure of 
cancer of the cervix are predicated on the following facts: 

1. The successful care of a patient with cancer of the cervix is based upon an or- 
ganized combination of expert services. 


2 The crucial point of attack is not the uterus but the cancer cells along the pelvic 
’valJ. It „ these outlying cells that must be reached and destroyed, or recurrence is certain. 

(acV in attaining success in this concerted at- 

work witl, There are exceptional conditions in which operative 

irradiation and not disXc^U. advisable, but whenever used operation should supplemenl 


ODeraH‘’thr“^ measures-wii 

trwtment, th»/p ‘’"*'>''''6 cancer colls, and with inelficient radium and x-ra 

reatments that carry no devitaliimtion into the distant crucial /.one. 


tb' was a bold stand to take in those days, when controversy concerning' 
this radical shift from operation to radiation was still raging, i,ut time and 
experience ave fully justified that stand, and it now constitutes the general 
rule 01 treatment in carcinoma of the cervix. 

Radiation treatment is carried out by radium implanted in the uterus and 

Eflfective radium treatment, i.e., putting 
effective dosage into the area of outlying cancer cells, is based on the principle 
of extending the differential killing effect of radium (the cancer cells, being 
young, are more susceptible to radiation than the older normal tissue cells) 
by screening out the soft "burning” rays to permit heavy dosage of the deeply- 
- penetrating hard gamma rays, as indicated in Fig. 802. 

This IS accomplished by means of metal screening and tissue screening 
and distance screening. The metal-covered radium is placed in the center of 
the cancerous cervix. The rectum and bladder are packed away by a firm 
vaginal packing of vaseline gauze, as shown in Figs. 803 to 805. 

Deep x-ray radiation supplementing the heaviest safe dosage of radium, 
assists in reaching the outlying cancer cells with lethal dosage. Deep dosage 
IS secured without damage to intervening tissues by employment of the prin- 
ciple of cross-fire, illustrated in Figs. 806 and 807. It is now usually applied 
through four to six fields-two in front lateral to the median line, two over 
the sacrum, and one over each hip when six fields are used. Fig. 808 shows the 
depth percentage distribution of radiation from a six-field application. 

Occasionally the perineal field is used, principally in cases where the pelvic 
carcinoma has extended to the vaginal entrance. In addition to these external 
portals, intravaginal apparatus has been developed for giving deep x-ray therapy 
through the vaginal vault. 

In the earlier days radium was almost our sole reliance in effective radia- 
tion of cervix cancer, but with advancing effectiveness of x-ray therapy it has 
become a decided help in this difficult task of devitalizing the outlying cancer 



CARCINOUA OF THE CERVIX UTERI 


551 


.dU along the poloic „dl. Eadiun,, however, » am our main reliance, though 

much. oeapeeted of future development, in deep .-raj therapy. 

course continuous efforts to improve treatment results are being made 
in many directions, including implantation of radium directly into the outlying 
parametrium by long needles from the vaginal vault (Pitts and Waterman), 
direct x-ray treatment of the parametrium through the opened abdomen (Schu- 
mann), and operative removal of the lymphatic glands of the area (Taussig). 



Fig. 802, — Metal and lubbei acreenin;. A. Indicating the effect of a small dose of un- 
screened radiuiii simply in the glass cai aule. The dark area represents the sloughing and the 
few radiating lines the small dose of deeply penetrating rays. B. Indicating the effect when the 
dose of unscreened radium is increased sufficiently to give an effective dose of the penetrating 
rays. The slough Is extended into the bladder and rectum. C. Indicating the effect of the 
metal and rubber screening. The sloughing area is limited, so that a large dose of the pene- 
trating rays may be given without sloughing Into the bladder or rectum. 


Those interested in these special measures will find articles in the Reference 
List. These and other special measures are used as supplementary to regular 
radiation treatment, which is the main reliance in cancer elimination. 

The effective treatment of cancer of the cervix, whether accomplished 
with the knife or with radium, is a major surgical effort with the patient's life 
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hanging on successful execution of it. Hence it should be undertaken only by 
those with the required training and experience. The technical details are 
considered in the operative volume. The preparations and immediate after- 
care are about the same as for radium treatment of myoma, where are given 
also the detfiils of removal of the radium. Later the treatment is symptomatic 
with the patient returning at regular intervals for pelvic check-up to see if 
there is any evidence of recurrent cancer activity and to direct further rfidia- 
tion treatment if needed. 



Fig. 803. Fiff. 80 ». Fig. 803. 

Fig. 803. — Anterior and po,sterior retractors in place itady to begin the firm vaginal 
packing with vaseline gauze, to push away the rectum and blailcler as far as possible from the 
radium. This drawing shows ahso the long light-colored catgut .suture passing through the cervix 
and rubber tubing (details of which are clearer In Fig. 753). It is well lo tic tlic end of tlie 
packing to the radium string, as here shown. 

Fig. 804. — The proces.s of jiacking the vagina very firmly is facilitated by adding a 
ribbon retractor on each side, as here shown. The packing is in place, and the catgut tied 
over It. 

Fig. 805. — Showing the Arm packing in place, pushing away the rectum and bladder 
from the radium. Notice that the suture holding the radium package in position is tied over 
the gauze packing near the vaginal outlet, where it is easily n'arhcd for cultlng and removal 
as explained In the text. The details of such removal have already been illustrated under 
radium treatment for myoma (Fig. 755). (Cros.son and Crosaen — Oprrnfivc (lynvcolt)yy.) 



Fig. 806. b’ig. 807. 


Figs. 806 and 807. — X-ray treatment of carcinoma of cervix uteri. In order to place 
sufficient dosage in the cancer area without injury to the overlying skin, exten.sivc cross flrlng 
is necessary, and the use of many ports of entry, one after another. Fig. 806 indicates succes- 
siye steps in Arlng through lateral portions of the abdomen. Fig. 807 indicates other ports of 
el^try-^the central abdomen, the sacral region, and the pelvic outlet. Improvements in technique 
have now made practical x-ray treatment through a vaginal speculum. 
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111 the advanced eases the relief of pain is the important problem. Radia- 
tion is the most effective treatment. After it no loiif^er helps and the milder 
sedatives fail, surgical measures including spinal injection and cordotomy are 
to be considered, for they may give much relief. Much was claimed for re- 
frigeration treatment but the hopes have not been sustained. Vaughn, after 
a trial with several patients, concludes: ‘^In my opinion this procedure is 
hazardous and is not justifiable in hopeless metastatic carcinoma. 

When the advancing cancer causes a vesicovaginal or rectovaginal fistula, 
the problem of keeping the patient comfortable is greatly complicated. Much 
study has been given to meeting this problem, and help for the individual 
patient may be obtained liy adaptation to her special needs of some one of the 
different types of apparatus devised, such, for example, as that shown in Pigs. 
537 - 539 . 





200 tv X RAY5 flLTER 0 5 HH Cu 2 0 AL 
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PiK. SOS. -Dislilbulion of loentgeii radiation within the average female pelvis for the 
adilihun of hoain.s to two portals on both tho anterior and posterior pelvic surfaces. 

(Arneaori and t^iiiniby — J^adwlof/y.) 


Pregnancy 
With Cervix Cancer 

The guiding principle in the treatment of this condition is to treat the 
carcinoma. There are, of course, not only varying ages of pregnancy to be 
considered, but also varying stages of carcinomatous extension. Any combi- 
nation of these two may be present in any given case, so a consideration of both 
factors guides one in determining the best treatment for the particular case. 

Cases in early pregnancy with an early or late lesion should have adequate 
radiation immediately. This would of course kill the embryo and in most cases 
cause an abortion. If the uterus does not empty after six to eight weeks, it is 
emptied operatively by curettage. 

When the pregnancy is between four and seven months the treatment 
depends upon the mother’s desire for a living child and the stage of the preg- 
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nancy. With an early lesion in a pregnancy just short of viability in a mother 
very desirous of offspring, 3,000 mg.hr. of properly screened radium should 
be given. There should be a distance of at least five centimeters between the 
radium and the head of the fetus. External version and Trendelenburg posi- 
tion during radiation are advisable for protection of the child. This plan does 
not harm the fetus at this stage and may hold the carcinoma in check long enough 
to permit the delivery of a viable fetus. As soon as the child's chance of sur- 
viving is fairly good, a Porro cesarean section is done to rescue the fetus. 
Following this, radiation should be given as for any like case of carcinoma. 

When the mother has children and the urgent indication is to save her to 
take care of them, adequate radium and x-ray radiation should be given a1 
the outset. This causes the death of the fetus, and delivery is completed latejr, 
either from below or by cesarean section or Porro section as seems best in t|ie 
particular case. \ 

In pregnancy between seven months and full term in which there is an 
early lesion of the cervix, the treatment of choice is a cesarean section (Porro 1 
followed by adequate radiation. When the lesion is more advanced moderate^ 
radiation is given first, followed by Porro section and then adequate radiation. 
This plan helps to reduce the operative risk by reducing the accompanying 
infection and by causing some regression of the carcinoma. 

In the last group of cases, those at term, the management depends upon 
the condition of the cervix, presentation of the fetus, and extent of the carci- 
nomatous process. As a general rule, delivery through a carcinomatous-riddled 
cervix is contraindicated. The dangers are hemorrhage from deep tears, sepsis, 
and spread of the carcinoma cells. In very early lesions, with the head low 
and a dilated cervix, delivery from below may be indicated. Unless conditions 
are favorable for delivery from below, or if the carcinoma is beyond the early 
stage, a Porro section followed by adequate radiation gives the patient the best 
chance to survive. 

Baer's article is helpful, particularly in its classification of cases and treat- 
ment advice for various classes. Emge reviews extensively the effects of preg- 
nancy on tumor growth, concerning which there is considerable difference of 
opinion among investigators. Chalfant and Mering give the details of the 
handling of a case with instructive comments. 

Prevention 

The subject of prevention of cervix cancer was discussed in detail by the 
senior author (^‘Prevention of Cancer of the Cervix Uteri," Am. J. Obst. & 
Gynec.) and the following summary is from that article. 

The growing ax>preciation of the importance of the fact that we are not getting these 
cancers early in spite of all efforts to do so, has resulted in a careful and anxious re- 
examination of the whole situation as it relates to cancer of the cervix. There is much 
discussion of what constitutes the earliest cancer changes, and how they may be recognized 
in the microscopic examination of excised tissue. New methods of clinical recognition, 
such as ocular magnification in the vagina with the colposcope and chemical reaction with 
Schiller's iodine painting, are being tested for discerning beginning cancer changes in the 
epithelium of the cervix. All these steps for detecting the earliest cancer changes are 
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important and are to be encouraged. But far more radical measures than these are neces- 
sary to produce any marked advance in the prevention of deaths from this disease. It is 
necessary to attack this serious problem in some other way than by explaining cancer signs 
and symptoms to physicians and patients. We must go hack of the whole cancer picture, 
and remove the conditions which precede the cancer and cause it. 

It is well established that cancer development in this location is favored by long- 
continued irritation in the form of chronic cervicitis, usually accompanied with laceration, 
eversion, infiltration, and cystic change. As we have said many times, these lesions are 
very obvious and their role in cancer origin is generally known, and yet they are allowed 
to go on and on well into the cancer age. Great pains are taken in cases of chronic cervicitis 
to detect the first signs of cancer so that treatment for cancer may be promptly instituted, 
whereas a far safer plan is to remove the chronic cervicitis promptly before it becomes 
cancer. 

Chronic cervicitis may be cured by simple excision of the affected area of the cervix, 
and thus cancer prevented. But when cancer has once begun in the irritated area, cure is 
uncertain even by the most radical measures. 

It is clear then that an important step in preventing deaths from cancer of the cervix 
is the systematic and early removal of those chronic irritative lesions of the cervix which 
precede cancer. Not only is this an important step, but it seems the only step by which to 
secure further marked reduction in deaths from this disease. 

The importance of removing chronic irritative lesions in the cervix has long been 
recognized and emphasized by lenders in gynecology. Our hope is to supplement these 
sporadic warnings with a systematized plan of action which will deal effectively with this 
serious situation. 


Genkral Peak of Action 

In formulating a systematized plan of action, the following three facts must be taken 
into consideration: 

1. Thousands of patients are receiving palliative treatment for chronic irritative lesions 
in the cervix, such as cervicitis, ulceration'^ of cervix, laceration, eversion, erosion, and 
polyps. The palliative measures keep the patients fairly comfortable, but they do not re- 
move the deep chronic irritation which favors the development of cancer. 

2. Other thousands of women are treating themselves for '^a little leucorrhea" in 
ways that may keep them comfortable but do not stop the process of cancer development 
ill the irritated cervix. 

3. There are other women in whom the chronic irritation in the cervix does not give 
rise to any symptoms that would cause them to suspect local trouble. 

In the attempt to eliminate these chronic irritative lesions, which eventuate in a large 
number of deaths from cancer of the cervix, means must be found for reaching the above- 
mentioned three classes of persons. Effective work in this direction requires energetic 
action along two important lines as follows: 

A. Work by individual physicians with their patients, to the end that chronic irrita- 
tion in the cervix be removed before it eventuates in cancer. 

B. Extension of present excellent educational work to include measures for making 
clear to the public the fact that cancer of the cervix develops without any warning signal, 
hence the importance of local examination, that any existing irritation of the cervix may 
be eliminated before cancer develops. 

The above twofold plan takes care of the problem theoretically, but we cannot be 
.satisded with theory and principles only. This is such a serious matter that details must 
1)0 carefully worked out and tested and every possible means devised and activity employed 
to secure results. The issue of life or death is being decided daily for many even mem- 
bers of our own family may be crossing the line between inflammation and cancer. The 
working out of the principles of a plan is only a part, and the smaller part, of the solution 
of this great problem. Each of the two large divisions in the twofold plan mentioned has 
subdivisions which require careful and extended consideration in order to secure practical 
action and the attainment of definite results. We are concerned here principally with the 
work of the individual physician with hie patients. 
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Work of Physician With His Patients 

The physician is the lender and mainstay in this serious campaign. Each physician 
has it in his power to aid materially in the jjeneral reduction of deaths from cancer of the 
cervix and in saving his individual patients from this fatal disease. This is a wonderful 
opportunity for important constructive work by every physician. Cancer is such an exten- 
sive subject, with such deep and abstruse problems baffling the talent and facilities of great 
institutions, that wo are inclined to think that important work in connection with it must 
be entirely the privilege of those with special training and special facilities. But hero is 
an opportunity for every physician to give definite aid in the great fight which is going on 
all over the world to lessen the number of deaths from cancer of the uterus. No matter 
where the physician is located nor how limited his facilities, he has it in his power to take 
an important part in this great work. The details of effective work by the pliysician in 
this direction include the following: 

1. In the handling of patients with infiamniation or irritation of the cervix, chronic 
irritation must not be allowed to persist. This applies especially to patients past thirty-five, 
though cancer occurs also before that age. Having elimiiiatod acute irritalion by douches 
and local treatment, any remaining clironic irritation should bo removed by conization or other 
radical measure. I do not care at this time to take uj) the pros and cons regarding thp 
different methods of treating these minor lesions of the cervix; suffice it to say that the treat\ 
ment should eliminate the chronic irritative lesion. Temporizing jiaIJiative treatments do not 
remove the danger. 

It is important to remeinber that a certain i)roportion of cancers of the cervix (in some 
series as high as 10 per cent) occur before the age of thirty-five. This means that the old 
idea of postponing repair of the cervix to the end of the childbearing period is not safe. 
We know that chronic irritation in the cervix may result in cancer in younger women. Several 
eases in patients under the ago of thirty have been reported. Cons<‘quonlly it is dangerous to 
allow irritation in the cervix to persist even in the childbearing ])eri()d. 

The only safe plan is to eliminate the area of chronic irritation. Carried out ciicum 
spectly with care to avoid undue sacrifice of normal tissue and unnecessary scar formation, 
it should aid rather than interfere with subsequent childbearing. Even though there should 
be some laceration with a subsequent labor, repair of this is a minor matter compared to 
risking cancer development. 

2. Patients in whom cervical irritalion has cleared under treatment, should be watclied 
by occasional check-uij examination to sec if the irritation Tetiirns. 

3. Patients who come for other conditions, should be asked about Icucorrhea and other 
evidence of pelvic disturbance, that the required examination nnd treatment may be car 
ried out. 

4. Patients who come for other conditions and have no pelvic symidoms, present one 
of the difficult problems in this cancer prevention. We know that even without subjective 
symptoms there may lie sufficient chronic irritation in the cervix to favor aberrant cell activity 
resulting in cancer. On the other hand, a practicable rule of action must take into considera- 
tion the patient’s natural reluctance to examination not indicated by ■Hyinptoms. 

Here is where the leadership of the physician comes in. By tactful instruction, that 
causes no undue apprehension, the patient may be made to realize the advisability of a local 
examination as part of the general examination on which his responsible advice to her is to 
be based. The age at which such local examination is required in patients without pelvic 
symptoms will vary somewhat with the history and circumstances, but in general it is advisable 
by age thirty-five or earlier. 

From the physician ^s standpoint, this local investigation as part of the general exami 
nation is imperative. His responsibility as the patient’s medical adviser makes it necessary 
for him to know definitely whether or not there is beginning cancer of the cervix or chronic 
irritation there that may lead to cancer. The internist, the general practitioner — every 
physician who assumes the responsibility of advising a patient in regard to her general health 
— must keep in mind the possibility of symptomless chronic irritation in the cervix that may 
eventuate in cancer. 
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5. How often should tlio local examination be repeated? The patient will sometimes ask 
this question. And the physician should have decided it for himself in preparation for 
advising the patient, whether or not she asks it. 

It is important to work out a practicable plan. The local examination should be made 
often enough reasonably to exclude irritation that would favor cancer development. At the 
same time the interval should be as long as is safe, in order to avoid unnecessary trouble 
and expense to the patient. Also, the choice of interval should be such as to appear reason- 
able to most patients when the matter is explained to them. The choice of a rather long 
interval which appears to the patient so reasonable that she returns regularly, will go much 
farther toward preventing cancer than the choice of an interval so short that the patient 
neglects it and finally gives up regular examinations. Considering the various angles of 
the matter, it seems to me lliat a reexamination once a year from ago thirty-five to fifty-five, 
is a reasonable rule to ineorjiorate in oiir advice to tliese juiticnts. 

The probability of the patient’s cooperation in the idea of a regular yearly examination 
may bo enhanced by pointing out that this twenty-year x^criod is one of change in body strue- 
lure and function, and that many authorities are recommending yearly general examination 
as a safety measure to doterminc how the various vital organs arc standing the wear and 
tear of life’s activities. This reenforces and emphasizes the idea of regular general exami- 
nations, of which the local examinalion is a part. 

In the years before thirty-live and after fifty-five, occasional examinations are desirable, 
but for the XJreseiit it seems liest to concentrate on the twenty years mentioned, and to use 
our energy and educational facilities to drive home the importance of regular yearly ex- 
aininntions during that crucial period. 

PlUUJC DiSSIOM [NATION OF INFORMATION 

It is necessary to give the public reliable information on this subject for two reasons: 
first, to supply to those persons who do not consult a physician the information they would 
not otherwise obtain and, second, to emphasize to patients the importance of following the 
advice on this subject given by their physicians. 

An important part of the instruction of the public in this matter will come indirectly 
from the individual physician, through the general contacts and conversation of his pa- 
tients to whom he has given advice. 

The other important means of public instruction include the local and state and na- 
tional medical societies and those sj^ecial organizations of mixed professional and lay mem- 
bership which have been so helpful in disseminating reliable information on health matters. 
The American Society for the Control of Cancer has done splendid work in educating the 
public to an axqjreciation of cancer symptoms and the importance of seeking prompt relief. 
To it naturally falls the leadership in this additional step for preventing deaths from can- 
cer, namely, instruction of tlie public as to the necessity of regular periodic examinations 
for the discovery and removal of chronic irritative lesions which precede cancer. Consider- 
able work has already been done along this line, but much more remains to be done in 
regard to cancer of the cervix. 

Ill this campaign of cancer prevention and early detection the nullipara 
and the virgin must not he overlooked as victims of insidious cancer develop- 
ment. Cancer of the corpus uteri in considerable proportion of the cases is 
found in nulliparae, jiarlieularly iu those with uterine fibroids. Kvon cervix 
cancer occurs in tlic nullijiai'a and the virgin. Jjash calls attention to the fact 
that Mattmuller found 9.7 per cent of nulliparae among 442 patients with cancer 
of the cervix and several of these were virgins. He reports a case of his own. 
In this patient, aged forty years, with uterine myoma, the intact hymen was 
so tight that examination had to be made by rectoabdominal palpation. The 
cervix was closed and smooth, corpus enlarged to size of a twelve weeks’ 
pregnancy and hard and free, and adnexa presented no palpable lesion. The 



558 


CANCER OF THE UTERUS 


myonifitous uterus was removed and there was found, in addition, a carcinoma 
of the cervical canal (adenocarcinoma). Macfarlane, Fetterman and Sturgis 
conducted an experiment in cancer control and presented an instructive report 
on tlie periodic pelvic examinations in one thousand well women. 

As previously mentioned under Chronic Cervicitis, the cancer-preventing 
I’csults already definitely attained by effective treatment of chronic cervicitis 
are encouraging. Craig found that in 2,895 eases of cervicitis treated ade- 
quately and then followed for a period of ten yeai’s or more not one patient 
developed cervix cancer. Cainperinan estimated that cancer of the uterus is 
found in 4 per cent of gynecologic patients, and Frankl found that 89 per cent 
of uterine cancers are in the cervix. Accordingly, in this one series of 2,895 
patiejits, canci'r of the cervix was prevented in 112 women. j 

CARCINOMA OF CORPUS UTERI 

\ 

(hii'cinoma of the corpus uteri constitutes a distinct class, having better 
]>i‘ognosis than carcinoma of the cervix. It begins in the endometrium; con-^ 
seqnently the tumor tissue is accessible to the curette at a very early stage. 
The growth is for a long time confined to the tissues immediately al)out the 
uterine cavity, the extension to the piTiuterine tissue being slow — hence the 
chance of cure is much better, (^arcinoma of the coi’pus comprises 10 to 15 
per cent of all ntei'ine cancers. 

Etiology 

In I'cgard to age, the decade for most frequent occurrence of corpus cancer 
is from fifty to sixty years, thus differing from cervix cancer which occurs 
most frequently in the decade forty to fifty years. Koblanek found 50 per cent 
of corpus carcinoma in the decade fifty to sixty years. In oui’ series of 5() 
cases with five-year results, the age incidence by decades was: ages thirty to 
foity, 4 cases; forty to fifty, 15 cases; fifty to sixty, 21 eases; sixty to seventy, 
15 cases; seventy to eighty, 2 cases, and eighty to ninety, 1 case. 

In regard to pregnancy, Wilson concludes it has no ctiologic importance, 
as an equal percentage occui rcd in the parous and in the nulliparous. In our 
series only 38 per cent were nulliparous. 

As an ctiologic factor in corpus carcinoma prolonged endometrial activity 
seems to bo of definite importance. The relationship of undue endometrial 
activity at the critical age of declining function to the onset of endometrial 
carcinoma is an important subject, and one not yet clarified. Most gynecologists 
have a general feeling that late continuation of menstruation, into the i)eriod 
when the endometrium should be inactive, indicates a tendency to erratic 
epithelial activity and hence to cancer. However, the various points need to 
be investigated and the facts, pro and con, established by conclusive evidence. 
One of us (R. J. C.) has been working on this problem for some time, and in a 
lircliminary report of an analysis of our ovrn cases (J. Missouri M. A.) reached 
the following conclusions; 

The occurrence of hyperplasia of the endometrium is an indication of 
excess estrogenic influence. Whether or not this excess estrin tends to induce 
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malignant development is a point still to be determined, though there is some 
evidence that it so operates at times in the breast and also in the uterus. It 
seems hardly probable that the normal stimulus to activity, on which the healthy 
functioning of the organ depends, would induce cancer which is an unhealthy 
functioning. The real cause is probably some abnormal condition of cell nutri- 
tion or environment (irritation), and the excess cstrin may be only an index 
of nature’s attempt to overcome the systemic or local abnormality. 

While endometrial hyperplasia with its associated excess estrin may not 
be of importance in the childbearing period, when great activity of the endo- 
metrium is normal, our study and exx)ericnce previously )nentioned indicate 
that endometrial hyperplasia found in late monojiauso is of sinister significance, 
and should l(‘ad to radiation nr other treatment for stopping sneh activity. 





Fig, 811. 


Figs. 8U9 to 811. — Progivssivp lievelopnient of carcinoma of tlie corpus uteri. Fig. 809, 
Carcinoma of tlie corpus bogiii.s in the endomotrium. Fig. 810, Kxtensive involvement of the 
uterine w.^ll. Fig. 811, KxIonHion through tiie uterine wall and involvement of adjacent 
structures. 


Pathology 

Gross. — In carcinoma of the corjius (endometrial carcinoma), the uterus 
may or may not be larger than normal. As this cancer occurs most frequently 
l)(‘tween the ages of fifty and sixty years, the uterus, in the early stage of the 
careinoma, may be senile and considerably smaller than a normal adult uterus. 
As the disease advances the uterus enlarges progressively and as the process 
penetrates the wall, adjacent structures become involved. This progressive 
involvement is indicated in Figs. 809 to 811. Gross specimens of the disease in 
different steps of development are shown in Pigs. 812 to 814. 

Microscopic. — The microscopic characteristics of carcinoma of the endo- 
metrium are shown in Figs. 815 to 819, Endometrial carcinomas are graded 
into four classes, representing graduations in structure from the mature 
glandular form of mild malignancy to the immature solid form of great 
malignancy. This grading was suggested by Mahle, on the basis of MacCarty ’s 
standard of cell differentiation. Healy has done much helpful work in clinical 
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FJff. S13. Fig. 814. 

Fig, 813. — Drawing from a specimen of a comparatively early carcinoma of tlie corpus 
uteri. Gyn. Lab. 

Fig. 814. — Drawing from a specimen of a more advanced carcinoma of the corpus. The 
growth has invaded the muscular wall extensively, but the peritoneal covering of the uterus Is 
not yet Involved. Gyn. Lab. 
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application of the grading and in developing its general use, and liis name is 
frequently attached to this gj-adijig system, though in his writings he gives 
full credit to Mahlc. 

In connection with the fact that this grading is based on the extent of 
departure from normal gland forms, it may be noted that endometrial hyper- 
plasia represents a type of endometrial structure lying between normal endo- 
metrium and carcinoma of (Jrade I. In fact, the diagnosis in a doubtful case 





Pig. 815. Fig. 816. 

P'ig.s. Sl.'i and 816. — Diagnostic- ciircttings, under low power and Idgli power fiyn. Dab. 



Fig. 817. — Adenocarcinoma of the corpus uteri. Thi.s is a section of the entire thickness 
of the wall of the removed uterus. The endometrium (left end) had been largely removed by 
a diagnostic curettage a few days before the hy.sterectomy. The diagnostic curetting is shown 
in Fig. 816. Gyn. Dab. 

consists usually in determining whether the condition is hyperplasia or begin- 
ning cancer. Consequently the characteristics of hypcrjilasia are shown (Figs. 
820 and 821) along with those of carcinoma, Grade I. 

An interesting fact in connection with the slides showing hyperplasia and 
those showing carcinoma of Grade I is that they are from the same patient. 
One year after she was curetted and the hyperplasia found, symptoms re- 
turned requiring another curettage and the carcinoma of Grade I was found. 
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The points cited in the following: differentiation into grades are largely 
from Healy’s clear description (Ilealy and Cutter, Am. J. Obst. and Gynec.). 

Grade I (Pigs. 822 and PapiIJary Adenoma Maligiium. This is a characteristic 

form in wliich tlie giowtli is superficial and entirely papillary. The papillae are low, the 
cells are not very atypical, and there is no infiltration. As the cells are not multiplying 
rapidly, the glands are well forined. Some cases are extremely difficult to distinguish from 
adenomatoid endometritis. It is in this histologic type that cures following curettage 
have been observed. 

Grade TI (Pigs. 824 and 825). Adenoma Malignum. This group comprises those cases 
in which the uterine glands are markedly enlarged and elongated. They are often thrown 
into folds and convolutions to form inside papillae. The cells are cuboidal or cylindrical and 
are arranged in compact layers about the gland lumen. The nuclei are very hyper- 
chromatic, giving to the stained section a dark appearance. Mitoses are often abundant. 
'J'lie entire tumor appears to bo composed of giant glands encroaching upon tlic intorglanjtlu- 



Fiff. 818. Flff. 819. 


PiR’. 818. — Same prowth a.s in Fig. 817. Tliis is at the sproading edge of the growth and 
allows the carcinoma cell.s penetrating the muscle tissue. (_lyn. Lab. 

Fig. 819. — Same gruw'th as In Fig. 817, higher power. This is in a portion of the growth 
where the adenomatous arrangement of the cancer cells is well marked. C'.yn. Lab. 

lar connective tissue. The stroma is thus scant and adjacent glands come in direct contact. 
The polarity of the tissues is everywhere maintained. As Lindsays has emphasized, if at 
any point the cells show a tendency to form solid masses and infiltrate the stroma, the 
tumor should be classed as adenocarcinoma. 

Grade III (Figs. 820 and 827). Adenocarcinoma. Adenocarcinoma includes all cases in 
wdiich the tumor forms solid masses of cells which grow in cords and columns. There is 
definite loss of polarity with infiltration of the stroma. Signs of anaplasia are more marked 
than in adenoma malignum. The cells are more atypical. Not infrequently portions of the 
tumor show' adenoma malignum and other parts adenocarcinoma. These tumors are classed as 
adenocarcinoma. Although the growth is more atypical than in adenoma malignum, the 
glandular arrangement is still maintained. 

Grade IV (Figs. 828 and 829). Diffuse (Embryonal Anaplastic) Carcinoma. This 
group is characterized by a complete loss of polarity. 'I’he glandular arrangement is en- 
tirely lost. The growth is diffuse and is composed of small round and polyhedral cells, 
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Fip. 822 - -lOnrloiTicti ial carcinoma, Grade I. Note the well-devoloi)ed plandular ciiar- 
acter and resemblance to hyijerplasia, except for the abnormal pillnp-up of the epithelium and 
the character of the cells. Gyn. J^b. 



Fip. 823. — Higher power of Fig. 822, showing details of the colls and their arrangement. 

Gyn. Hab. 
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Fip. 824 — Endoniotrlal (’fircinorna. Grade- H. Notice the increasing: departure from normal 
gUind charactei istics, as exi)lainod In the text. Gjm, Lab 



Fig. 825.— Ilieher power of Fi^. 824, showing details of the erratic cell activity. Gyn. Lab. 
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B'lg. 826. — Endomolrial carcinoma, Grade JH. Shows the Increasing tendency to solid in- 
vasion, but there are still irrej'ular gland patterns. Gyn. Lab 



Flff. 827. — High power of Flff. 826. Gyn. Lab. 
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Fig. 829.— High power of Fig. 828, showing character of the cells. 
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closely packed, growing in sheets and cords. The nuclei are small and hyporcliroinatic 
and the cytoplasm is scanty. There are marked signs of anaplasia. There is complete loss 
of diiTerentiation. Mitoses are very abundant. The histologic structure often closely 
resembles anaplastic epidermoid carcinoma of the cervix from which it may be difficult 
to distinguish microscopically. Fig. 830 shows mixed grades in carcinoma of the endo- 
metrium, Grades I and IV. 



Fig:. 830. — AdGnocarciriunia of the endometrium, showing: different j^rades in tiie .same .spf?riinpn 

Grade I loft and Grade IV riifht. 



Fi^ 831.-— Squamous “metaplasia” or “cpidermization” of the .surface epithelium in a 
case or hyperplasia of the endometrium and adcnomyoina. This is a purely benign change. 
(Novak — Am. J. Obst. and Oynec.) 


1 he malignancy of these grades increases from group one to group four, 
and the response to radiation is in the reverse order. 

Epidermization, described and illustrated in connection with the diagnostic 
problems of cervix cancer, occurs also in the endometrium. It is not frc(iuent 
in this situation, and is probably due, as a rule, to metaplasia (Ruge) or to 
rests of embryonal cells which retain the power to develop into the squa- 
mous type (Meyer). 

Iluhmann states that he found only six cases in the literature, including 
his own. Novak states tliat it is probably not so rare. Jlintze reported nine case.s. 

Novak feels that the condition is essentially benign and states that seven 
of Hintze s patients were cured by simple curettage, and have remained well 
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from two to five years after operation. Fig. 831 shows surface epidermization 
of the endometrium overlying an adenomyoma, and Fig. 832 shows the epidermi- 
zation in the deeper glands. Fig. 833 shows metaplasia in an adenocarcinoma. 

Metastases. — The adenocarcinomas of the corpus are relatively slow grow- 
ing as cancer goes, and they metastasize late from Grades 1 and II. Grades 
III and IV grow more rapidly, and the prognosis is much more grave. 



Fig. 832. — “Epidermization” of deeper lyin^ gland epithelium of adenomyoma In same 
ease. These changes, formerly considered as evidence of malignancy, are now looked upon 
as definitely benign (see text). (Novak— Aat Ohst. and Gynec.) 



Fig. 833. — lOxtensivc squamous nietapla.sia in an adenocarcinoma of the uterus Here 
there is rm doubt of the transition from a primary gland carcinoma, but in other areas the 
squamous cliange is so extensive that the primary character of the tumor is blotted out. Such 
cases liave in tlio past often been wrongly interpreted as combinations of squamous cell and 
adenom a roinoiua. (Novak- -A7 ji. J. Ohst. and Gyncc.} 

Symptoms and Diagnosis 

Cai-einouia of the corpus starts in the endoiiietrium, and hence gives rise 
early to excessive menstrual flow or spotting between periods. On this ac- 
count the patienl is likely to seek medical advice early in the disease, and if 
the physician recognizes the warning signal and acts accordingly a fairly 
early diagnosis results. The diagnosis depends on microscopic examination 
of e.urottings. Hence the imporlance of employing curettage when there is 
a bleeding tendency which docs not yield promptly to medication, particu- 
larly if the patient is past thirty-five years of age. Very often in these bleed- 
ing cases there is also chronic cervicitis, which is an additional reason for 
urging the curettage, as the chronic cervicitis may be taken care of at the 
same time hy conization. The curettage is effective treatment for the endo- 
metrial bleeding, and the conization removes the menace of chronic irritation 
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in the cervix. All tissue removed is subjected to microscopic investigation 
which gives definite infoiination as to what process is going on in both cervix 
and corpus and whether or not there is any complicating malignancy. A point 
of importance is that the curetting should embrace all parts of the endometrial 
cavity, and then all curetlings should be preserved and subjected to micro- 
scopic examination. 

Uteroscopy with specisil eiuloscopic lubes has been used in these cases, as has also x-ray 
visualization of the endometrial irregularities by injecting opaque material. These meas- 
ures combined with special instruments for clipping off specimens of such irregularities for 
cancer diagnosis, may have a strong visual and technical appeal to the uninitiated — so strong 
as possibly to obscure other important features of the situation. Hence it may be well to 
call attention to certain points in this connection. This method is contraindicated on 
account of the danger and also on account of the inaccuracy or inadequate handling of the 
diagnostic problem. Tlie danger of the injected fluid carrying carcinoma cells into the 
peritoneal cavity has been mentioned. Sampson has demonstrated the transfer of cells from 
the endometrium through the tubes from slighter causes than injection, and in carcinejmn 
such transportation by injected fluid might have serious results. 1 

In regard to inaccuracy, this method seems to be a reversion to the old unsatisfactory 
plan employed in suspicious cervix cases, namely, excision of a small si)ecimen and if po 
cancer is found then waiting and perhaps another specimen excision later as conditioi^s 
develop. This has now been su])erseded by a more adequate method which consists o^' 
excision of the whole involved area. Thus all the involved tissue is secured for microscopic 
investigation, so that negative findings really exclude cancer, and at the same time there is 
effective treatment for the noninalignant lesion which stops the chronic irritation. Fortu 
natoly, in corpus cancer gynecologists started with the thorough method of removing the 
whole diseased endometrium by curettage and submitting it all to microscopic examination. 
To do less would seem a backward step in diagnosis. Again, a bleeding uterus needs 
treatment as well as investigation, and removal of the diseased endometrium by curettage 
furni.slies this. 

Clinical Classification. — An item of diagnostic importance is the extent of 
the disease. While pathologic grading of carcinoma of the corpus according 
to cell type and arrangement is now on a firm bnsis and proving useful, clinical 
classification on a practical basis has been delayed. A dependable clinical 
classification of oases of carcinoma of the corpus into stages of progress is a com- 
plicated matter, much more com])licated than ai)f)ears on the surface. It has 
been delayed by difficulties not found in carcinoma, of the cervix. In eervix 
cancer the location and extent of the marked infilti*ation can be detcrininod by 
palpation, and the depth of the vaginal and cervical ulcerations are open to easy 
and accurate inspection. Not so in corpus cancer, where the various stages of 
extension into the thick uterine wall defy palpation and inspection, and can be 
outlined only after the uterus is removed. 

Despite the difficulties, liowever, the attempt to work out a satisfactory 
clinical classification of these cases should be persisted in and vigorously 
pushed. The reliable and uniform grouping of these cases into clinical stages 
representing extent of growth is absolutely necessary for the evaluation of 
treatment results. In comparing the results of different methods of treat- 
ment, the comparison must be made between eases of the same approximate 
extent of involvement, i.e., early cases to early cases, medium advanced to 
medium advanced, and late cases to late cases. Otherwise there may be errone- 
ous conclusions as to the efficacy of the different treatment methods. 
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Such classification requires careful examination and accurate recording of 
findings before operation, of gross findings at operation, and then of gross 
findings in the laboratory. This division into stages representing extent of 
growth must of course be founded on a solid pathologic basis. That is, the 
clinical stages cannot be defined by symptoms but must represent definite extent 
of growth as determined by examination at operation and in the laboratory. 
Hence, the stages of the classification to be made before operation as a guide to 
treatment must be defined in terms of pathologic extent which can be accurately 
determined only after operation. This paradox shows very well the vicious 
circle of difficulties encountered, and the reason why the solution of this impor- 
tant problem has been so long delayed. 

Having identified the difficulties, we are in a better position to attack the 
problem successfully. In the first place, it is clear that the stage-classification 
made before operation cannot be accurate, only approximate. Rut by utiliza- 
tion of all the factors which help toward accurac}^ the preoperative classification 
may be made to approximate so closely the actual extent as to be of material 
assistance in the selection of tn^atment for tlmt patient. The first task is to define 
the stages in terms of pathologic extent, and the second and more difficult task is 
to devise a plan of recognizing the stages a])proximately before operation. 

The Stages. The division of a continuous process into stages necessitates 
dealing with borderline areas about which there may be differences of opinion as 
to preferable assignment. Tin* iini>ortant thing, however, is not exactly where 
the lines of division are placed but that they should be placed definitely some- 
where, and then that this definite classification be used in all clinical work and 
in all reports of cases. The following classification into stages is definite and 
practical, and stands the test of application in the examining room and at the 
oy^erating table and in the laboratory. Each of these stages was selected with 
two points in view : first, to have its limits correspond with anatomic lines as 
far as practicable so as to be well defined and easily described, and second, to 
have it recognizable clinically before operation as far as possible with the various 
helps available. The six stages, each representing a definite extent of involve- 
ment, are ns follows: 

Stage I: Endometrium alone involved (Eig. 831). 

Stage II: Deiinite involvement of the muscular wall, but not beyond its middle 
(Fig. 835). 

Stage III: Extension to the outer half of the uterine wall, but not beyond the 
borders of the uterus (Fig. 830). This includes extension to the peritoneal coat with possible 
areas of adhesive peritonitis, but without carcinomatous involvement of the adhesions. 

Stage IV: Extension to surrounding structures but not beyond removable ones, such 
as adnexa and adjacent portions of the broad ligaments (Fig. 837). There may or may not 
be extensive intestinal or other peritoneal adhesions, but no extension of carcinoma cells 
into such adhesions. 

Stage V: Extension into structures not advisable to remove, but removal of the 
original tumor is still practicable. The carcinomatous extension may be into an adherent coil 
of intestine or an adherent area of bladder wall, or it may be along the broad -ligament 
lymphatics into the deep structures of the pelvic wall (Fig. 838). 

Stage VI: There is such extensive involvement of surrounding structures that not even 
the main tumor mass can bo safely removed (Fig. 839). 
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Clinical liecognition of Stages.- Clinical rceognitioii or idoutirication ol 
the stage in a particular case is useful in two ways, namely, in accurate re- 
porting of the case and in selection of treatjnent for the patient. Identification 
of the stage of involvement for case reporting is a comparatively simple matter, 
because the report is made after treatment, and hence, in most cases the uterus 



Fig. 834. Kig. 83’). Pig 830 


Figs. 834 to 838 show tlie cljriical of corpus ({uic**!-, as dt'tailoO in t)ic (ext 

(Crossen and Crossen — Operative GynccoloffiJ.) 

Fig. 834. — First stage. Endometrium only involved. 

Fig. 835.-' Second stage. The myoineti iuin involved, but not beyond the middle. 

Fig-. 83fi — Third atag<‘. Myonieti iuiii cxton.sivelj involved (pa.st midille). 



Fig. 837. Fig. 838. 

Fig. 837. — P^ourth stage. Involvement of adjacent removable structures (in this case the 
ovary). 

Fig. 838. — P'lfth stage. Involvement of irremovable .structures (in this case the deep 
pelvic glands), but the primary tumor-ma.ss may still be removed. 

is out and available for sectioning. Identification of the stage of involvement 
for the selection of treatment is a much more difficult matter, for it must be 
made before the uterus is removed. 
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There are a number of factors concerned in the early identification of the stage of 
involvement, early enough to be of assistance in deciding what treatment to give the 
patient. Those factors are as follows: History of the case, jiclvic examination, curettage- 
exploration of cavity and deep pelvic palpation under ancslhosiu, microscopic examination 
of curettings, and special examination methods, including gastrointestinal x-ray and cysto- 
scopic examination. I'lach of these factors is considered in detail in the article in which 
this subject is presented Clinical Classihcation of Cases of Carcinoma of Corpus Uteri’^ 
— see Reference List) along with the following summary. The grouping is into six stages, 
each stage representing an extent of involvement within fairly definite anatomic limits. 
The limits are capable of recognition and easy designation by the combination of opera- 
tive and laboratory examinations. Stages III, IV, V, and VI may ordinarily be recognized 
at operation and Stages I, II, HI, and IV may be roeogni/ed in the laboratory. The labo- 
ratory examination may identify even Stage V by critical examination of the gross speci- 
men and selection of blocks at its margin where the cancerous extension to irremovable 
tissue was cut across in the operation. 



Fiff. 839. — Sixth stage. Involvement of surrounding structures to such an extent as to preclude 
even palliative removal of the main tumor-mass. 


Each stage has also a clinical significance of its own, bearing on treatment or prog- 
nosis, as explained in detail later when dealing with treatment for the different stages. 

Why six stages? Six stages may at first thought seem a rather large number. It 
seemed so to us, and much study was given to trying to reduce the number. But carefully 
considered from the standpoint of accurate definition of each stage and the classification’s 
usefulness in clinical and laboratory work, the six stages were found necessary. A reduction 
in number by combining any two of them was unsatisfactory. For example, if Stage 1 in- 
cluded I and II and the operator received a laboratory report stating ^‘Corpus carcinoma, 
clinical Stage I,” he would at once wish to know whether or not it had extended to the 
muscular wall, because of the difference in clinical significance. If Stage II were extended 
to include all muscular involvement, neither the clinician nor the pathologist would be 
satisfied with that broad designation, for each would wish to have stated clearly whether 
the cancer involved only a small part of the muscular wall or extended into the outer half. 
The same objection applies to any combination of two stages, and still more to any com- 
bination of throe. Careful critical study of the six stages in practical application to clini- 
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cal and pathologic work shows that each stage represents a definite step in the progress 
of the cancerous infiltration and is of importance to tlie clinician in treatment and prognosis. 


Treatment 

The treatment of careinojtia of the corpus differs from that of carcinoma 
of the cervix in that the radical operation is still an important factor in the 
handling of corpus cancer. Radiation is used in all cases, and is our sole 
reliance in the inoperable eases. In the ordinary case, however, operation is 
added to the radiation. There are certain special features in coi*pus cancer 
whicli make operation more effective than in cervix cancer. For example, in 
carcinoma of the corpus llic growth starts in the endoniotriuin, hence l)leed- 
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Fig. 840. — DetalLs of the wire distributor devised by Crossen. a. The piece of pliable wire. 
Inches long, from which the distributor is made. b. The completed distributor turned so as 
to show the three eyes for adjustment to uterine cavities of dlfl’ercnt length, c. A general view 
showing the loop handle at right angle to the row of eyes and also the eye at the inner end to 
which the tubing is stitched, d. Rubber tubing for a single capsule in place and stitched securely 
to the eye at the end of the wire. o. A two cavi.sule length of tuhln^i in place anti one cap.siile 
fastened in it. (Crossen — J. Missoic7'i M. A.) 


iiig occurs early. This causes the patient to seek medical advice, leading to 
early examination and curettage and diagnosis of malignancy. Also, thei-e 
is not the silent deep penetration of cancer cells to irremovable structures 
before outward clinical manifestation, as so often happens irj^ carcinoma of the 
cervix. Again, the anatomical relalions of the corpus uteri arc such that the 
first lymphatic extensions of the growth may be easily removed, by excision of 
adnexa and associated portion of broad ligaments with contained vessels, 
while removal of the lymphatic extensions from the cervix necessitates deep 
dissection and removal of the parametrium beyond the ureters — a prolonged 
and exhausting operation with very high mortality. 

In addition to the features rendering corpus cancer more favorable for 
operation than cervix cancer, there are conditions wliich icndc'r it less favor- 
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able for radium treatment. Its high location in the uterus puts it out of reach 
of direct palpation and increases the difficulties of determining the exact location 
of the malignant area and the extent and direction of its progress. These diffi- 
culties interfere with accurate application of the radium for safe maximum 
effect. This combination of conditions makes it advisable to employ operation 
in addition to radiation, except in cases where there is some serious operative 
contraindication. 

Another principle of trealment is to secure radiation-devitalization of the 
cancer cells before the general tissue disturbance of operative removal. Such 
devitalization effect lessens virulence and diminishes the chance of cancer cell 
implantation-metastasis from the operation. It also eliminates the infective 
uterine dis<diarge, and thus diminishes the danger of peritonitis following the 
hystoroctomy. The elimination of the infective uterine discharge by the radium 

Introducing and Fastening the Wire Distributor 



Flp. 841.- -DetHils of tho introduction and fastoningr of the distributor as explained In the 
text. a. Tin? distributor is masped about the middle with a strong: Kelly forceps and introduced 
through the dilated cervix as shown b. The distributor in place and held firmly by an assistant 
with the Kelly forceps clamped on the handle, r. The two distributors in place and held by 
forceps while the tandcMii Is bf'ing: introduced between them. The firm forceps hold on the dis- 
tributors is maintained until the suture, which passes through the cervix and an eye of each 
distributor and the tandem tubing, is in place as In d, and also until the vaseline gauze packing 
i.s In place hack of the cervix (e) and in front of the cervix and extends down beyond the 
distributor handles as in f The forceps are then removed and the long suture Is tied over the 
packing. (Croason— J. JI/i6\?owri M. A.) 


7-adiation rctpiircs some weeks, and the process is hastened by giving the course 
of deep x-ray therapy in the interval, starting a week or two after the radium 
treatment. 

An important technical feature in effective radium treatment for corpus 
cancer is distribution of the radium capsules in the uterine cavity and their 
maintenance in position and their certain removal. The reason for distributing 
the radium in .several centers, instead of in a simple tandem as for myoma is to 
enable the heavier dosage required for carcinoma to be given without causing 
])oint-devitalization and sloughing. It is a difficult problem on which consider- 
, able work has been done. 
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The senior aiitlior recently devised a very satisfactory form of wire dis- 
tributor for this purpose. The experimental and clinical details concerning 
it will be found in the article, ‘‘Advances in the Treatment of Cancer of the 
Corpus Uteri.’' The distributor is shown in Fig. 840, the method of introduc- 
ing and keeping it in place in Fig. 841, and the recommended distribution in 
different types of operable cases in Fig. 84‘2. 

The vaginal packing of vaseline gauze is the same as that used in radium 
treatment for myoma, and the method of removal is the sfime (Figs. 752 to 
757). The matter of insuring removal of all radium capsules placed in the 
uterine cavity is not as simple as may appear at first thought. In a reported 
case an overlooked radium capsule gradually worked through the uterine wall 
and penetrated the intestine, eventually causing death. 

OPERABLE CASES OF CORPUS CANCER 
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A. B. 

Fig. 842 — Distribution of nidiuin and ttic unit do.sapos in oiX’i'Mble ('aaos of corpus cancel. 
A. A small uterus with tlirec unit distribution. B A larj^c uterus witli six unit ili.stribution 
(Crossen — J. Mxssouii M. A.) 


Prevention of Corpus Cancer 

Is there any factor entering into the causation of corpus cancer (endo- 
metrial carcinoma) which wx can modify by treatment? There seems to be 
such a factor in association with delayed menopause. Delayed menopause or 
late menopause are terms used to designate that conditiorrin which the per- 
manent cessation of menstruation is delayed beyond the normal age. This 
delay is due to prolonged erratic ovarian activity and is frequently accom- 
panied with endometrial hyperplasia. 

The relationship of this undue endometrial activity in the age of declining 
function to the onset of endometrial cai’cinoina is an important subject. In 
this connection R. J. Crossen and J. E. Hobbs made an analysis of our cases of 
endometrial carcinoma and are investigating the subject in various directions. 
In a preliminary report (J. Missouri M. A., 1985) they presented sufficient facts 
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to indicate that endometrial hyperplasia in delayed menopause may be taken 
as a sign of a definite tendency to endometrial carcinoma. 

In the clinical analysis of bleeding at the menopause age it is necessary 
to consider all cases of late uterine bleeding, whether or not presenting the 
rhythmic character of menstruation. In giving the history, patients usually 
regard any recurring bleeding as menstrual flow and an appearance of blood 
after cessation as a return of menstruation. 

Accepting this composite group for investigation, pelvic examination will 
show the cases in which the late bleeding is due to a demonstrable local lesion, 
such as carcinoma of the cervix or corpus, uterine myoma, ovarian tumor, or 
a tumor or inflammation of some adjacent structure. Further investigation 
will identify the cases presenting some extrapelvic disease which may be the 
cause of the bleeding, such as blood dyscrasia or cardiovascular-renal hyper- 
tension or thyroid disorder. 

There remains a small group of cases presenting no evident genital lesion 
nor extragenital disease to account for the bleeding, and in which the bleeding 
simulates more or less the menstrual rhythm. This is a most interesting group, 
presenting unsolved problems in pelvic physiology and pathology. The patients 
are past the usual age for normal ovarian functioning and yet they present 
evidence of endometrial activity dependent on ovarian activity. 

Are these cases simply examples of unusual disparity between the age in 
years and the age in physical changes, and consequently due to run a normal 
course to a later menopause? Are they, on the other hand, cases representing 
an irregularity of functional decline which may impose a pathological influence 
on the cell activity of the involuting endometrium? We have given consider- 
able thought to this interesting problem and its practical bearings, and some 
features were presented in an article, as above noted. The ramifications of the 
subject are extensive and space consuming, but the practical conclusions from 
our study may be stated as follows : 

1. Delayed menopause, especially when delayed to the age of fifty years, means some 
I)athological condition, either in structural change or in cell activity. The influence of persist- 
ing irregular ovarian activity on the cells of the involuting endometrium tend to erratic coll 
activity, tlierehy favoring cancer development. In our series of 89 cases of cancer of the 
corpus uteri, there were .'10 in which there was a definite interval between the menopau.se 
and the clinical appearance of tlic endometrial carcinoma. In these 30 cases the menopause 
occurred at the age of fifty years or later in 22 or 70 per cent, and at age of forty-eight years 
111 3 other cases. 

2. Endometrial liyperiflasia in the endometrium of involutionary age seems to represent 
a step in the pathological progress from normal endometrium to carcinoma. Hyperplasia is a 
very frequent finding at curettage for bleeding in this age-period when carcinoma is most 
common. In our series of cases of endometrial carcinoma a few of the patients had been 
curetted, in their home town or elsewhere, one or two 3 "oar 8 previously. In 3 such cases the 
slides of the previous curettings were available for 8tud.y and each of them showed definite 
hyperplasia at that time. Here, in this one series of cases, there were 3 instances in which 
curetting showed benign hyperplasia and another curetting one to two years later showed 
endometrial carcinoma. There was also an interesting specimen of n double uterus in 
which one horn showed endometrial hyperplasia and the other horn endometrial carcinoma. 

3. Delayed menopause, especially when delayed to the age of fifty years, is an indi- 
cation of aberrant endometrial activity and a warning of a tendency to endometrial malig- 
nancy. Consequently, appropriate treatment should be emploj'^ed to stop the aberrant 
endometrial activity. 
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4. Appropriate treatment consists usually of curettage (to stop the bleeding tem- 
porarily and to furnish tissue for microscopic study), conization of the cervix if needed 
for chronic cervicitis, and radium treatment to stop the erratic endometrial and ovarian 
activity. If there is no malignancy in the curettings or in the cehrical tissue, the treat- 
ment outlined is usually sufficient to prevent further trouble. If the microscopic investi- 
gation of the curettings shows that endometrial carcinoma has already developed, then 
radical measures for that must be employed. 

Chorioepithelioma* 

Chorioeplthelioma is a peculiar form of carcinoma arising from the fetal 
cells covering the chorionic villi. A striking feature is the early penetration 
of blood vessels resulting in the hemorrhagic character and appearance of the 
growth, as shown in Fig. 843. This blood vessel penetration leads also to early 
metastases to distant organs, which makes it an exceedingly fatal growth. It is 
nearly always preceded by abnormal pregnancy terminating in hydatidiform 
mole, but fortunately only a small percentage of such moles are followed by 
chorioeplthelioma. | 

Care should be taken to exclude this type of growth whenever there ismer- 
sistent bleeding coming on some weeks or months after confinement or mi^ar- 
riage. It is especially liable to occur following hydatidiform mole. Such was 
the history of the specimen shown in Figs. 844 and 845. This patient was fi^st 
seen some months after the expulsion of a large hydatidiform mole. The im- 
mediate cause of the consultation was repeated uterine hemorrhage, difficult 
to control. Curettage gave tissue that showed malignant disease of the corpus 
uteri. A hysterectomy was done, and sectioning of the removed uterus showed 
a typical chorioepithelioma. 

As metastases occur early, one or more of the metastatic growths may 
overshadow the primary uterine trouble, causing it to be overlooked. In a 
suspected case of chorioepithelioma, x-ray examination of the lungs should be 
carried out to see if any metastases are there. Also, any disturbance of other 
organs should be investigated with the idea that it may be metastatic from a 
chorioepithelioma not yet large enough to produce pelvic symptoms. 

Occasionally a metastasis to the vaginal wall will furnish a clew in diag- 
nosis, as it did in the case shown in Fig. 846, reported by Wilson. This in- 
structive case is of unusual interest because a year and a half elapsed after the 
removal of an hydatidiform mole before there was any evidence of chorio- 
epithelioma. The Friedman test became negative promptly and remained so up 
to the time mentioned. The patient had periodic examinations and was in good 
health. About two months after the last examination she was admitted to the 
hospital, critically ill and with a history of cough and bloody sputum for the 
past week, and died in five days of generalized chorioepithelioma. 

Microscopic Pathology , — The characteristic cellular features of chorioepi- 
thelioma are shown in Fig. 845. The diflScult problem for the pathologist comes 
in the differentiation of benign hydatidiform mole from borderline conditions 
tending toward malignancy. The problem is further complicated by the fact 
that the site from which the specimen came is not of great significance, for bits 
of normal chorionic villi may be transported to distant parts of the uterus or 

•*'ChorloneplthelIoma’' more definitely Identlflea the orlfftn of this ^owth directly from 
the chorion, and this spelling may eventually prevail. 




^ into the uterine wall. Qya. 
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even to distant organs of the body. Hence a diagnosis of, malignancy requires 
cell characteristics beyond normal limits or clinical features which show de- 
structive growth. 

Diagnosis, — A large percentage of chorioepitheliomas are preceded by 
hydatidiform mole. Any bleeding in the weeks following labor or miscarriage 
should arouse suspicion of hydatidiform mole and investigation accordingly. 
This investigation includes (a) Aschheim-Zondek test to see if patient is 
excreting excess gonadotropic hormones, and repetition is necessary to see if 
if it increasing, (b) search of uterine discharge for the little cysts of hydatidi- 
form mole (Fig, 847) which are sometimes broken off and discharged, (c) 



Fig. 844. Fig. 84B. 

Fig. 844. — Another case of chorloeplthelioma of the uterus, showing extensive Involvement 
of the corpus uteri and a metastatic growth in the cervix. Gyn. Lab. 

Fig. 845. — High power, from the specimen shown in Fig. 844. Shows syncytial cells and 
Langhans' cells. The latter are sliown particularly well, as large light-staining cells in contrast 
to the darker syncytial cells. Gyn. Lab. 


x-ray of lungs for metastatic nodules (Fig. 848), and (d) curettage if the 
bleeding tendency is not promptly stopped by medication. Though curettage 
must be employed with great caution and is of doubtful value in chorioepi- 
thelioma, in hydatidiform mole it is less dangerous and more certain to reveal 
the growth. 

In chorioepithelioma, the Aschheim-Zondek test (with its modifications) 
assumes great importance in diagnosis. This test for excess hormones, when 


580 


CANCER OF THE UTERUS 


strong, shows fetal elements growing somewhere, and if intrauterine and extra- 
uterine pregnancy and hydatidifonn mole can be excluded, chorioepithelioma is 
to be suspected. The suspicion becomes stronger as the excess of hormones in- 
creases, hence quantitative determination is helpful, 

A most interesting case, in which the diagnosis and decision as to hyster- 
ectomy had to be based practically altogether on such quantitative analysis, 
was reported at the St. Louis Gynecological Society by Dr. Joseph A. Hardy, Jr. 



Fiff. 846.- -A small chorioepithelioma deep in the wall of the uterus at the fundus, with metaHta- 
tic nodules in the vaclnal wall. C Wilson — Tr. Am. Oynec. 8oc.} 

A patient with hydatidiform mole removed by curettage continued for a period of 
several weeks to have about 100 mouse units of prolan, and then there was an astonishing 
rise to 40,000 mouse units. A second curettage showed the uterine cavity clear of any evidence 
of chorioepithelioma. As the high prolan excretion continued, abdominal operation for 
exploration of the i)elvis was decided on. Fig. 849 shows the great rise in prolan excretion 
which brought the decision for operation. 

Even with direct inspection and palpation of the uterus through the abdominal in- 
cision, there was no definite physical evidence of a uterine growth. But the great rise in 
prolan showed serious activity somewhere following the hydatidiform mole, and the uterine 
wall was the most likely place for it. Hence the uterus was removed, and on sectioning it 
showed a small focus of chorioepithelioma activity deep in the wall. The very early 
diagnosis and operation apparently forestalled metastasis, for the prolan output returned 
to normal in the course of a month and remained so. 
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Though the quantitative determination of the gonadotropic hormone output 
is the main reliance in the early diagnosis, the results of this test whether nega- 
tive or positive must be correlated with the history and examination findings. In 
an instructive article on the subject, Mathieu makes the following observations: 

Although all authorities agree on the value of the biologic pregnancy test in the diag- 
nosis of mole and chorionepithelioma, it should be noted that there have been many mis- 
conceptions of the test — laboratory errors (2 per cent), too much reliance on a single test, 
and clinical and pathological judgment at variance with the test. The pregnancy test is 
always positive only if there is living chorionic tissue presL'nl or when the stored hormone 
has not been completely absorbed. 



Fie. 847. Fig. 848. 

Fig. 847. — Showing the cystic character of an liydatidiform mole, from which most chorlo- 
f'pithellomas originate. Vesicles may break o(T the mole and come away with the bloody dis- 
charge, which is often present, and search for them in a susplciou.s case may aid in diagnosis, 
(iyn. Lab. 

Fig. 848. — liung meta.stases from a chorioepitlielioma of the uterus. Gyn. Lab. 

The qualitative test is not sufficient since the increasing amount of hormone asso- 
ciated with these diseases is detectable only by a quantitative assay. Nevertheless, one 
sliDuld not overlook the fact that at about the sixtieth day of normal pregnancy there is 
an enormous amount of the hormone. In the pursuit of mole and chorioepithelioma by 
means of biologic pregnancy tests, one must be certain that normal pregnancy is not present. 

Quantitative tests are at times impractical, inexpedient, or even impossible. When 
only qualitative testa are used, one must be aware of the following facta: (1) the test is 
positive in the presence of living chorionic tissue, which includes normal pregnancy; (2) 
the test is also positive in hydatidiform mole, chorioepithelioma, or roetastases of either 
disease; (3) the test may be negative in missed molar abortion; (4) the test may bo posi- 
tive for six weeks following the passage of a mole because of stored hormone in the body; 
(5) if a test is positive two months after the passage of a mole, and normal pregnancy has 
been excluded^ it is likely that living molar tissue is still present or chorioepithelioma has 
developed; (6) in the presence of lutein cysts after all living chorionic tissue has been 
removed, the test will be positive until these cysts regress because the hormone is stored 
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in them; (7) a positive test one month after the removal of a chorioepithelioma is strong 
evidence of metastasis; (8) the spinal fluid gives a negative test in normal pregnancy and 
a positive test in mole or chorioepithelioma; (9) absolute reliance should not be placed on 
one test, and in questionable cases the test should be checked and rechecked; (10) the test 
should be used in all questionable conditions where the element of chorioepithelioma might exist. 

In the discussion of Mathieu’s paper, Novak called attention to the rarity 
of chorioepithelioma (only 8 or 9 in the 48,000 specimens at Johns Hopkins) 
and then emphasized the difficulties of pathological diagnosis and the chance 
of a mistake as follows : 

Sometimes pathologic diagnosis is quite simple, in other cases difficult. In a border- 
line case it is difficult to say whether we are dealing with a benign hydatidiform mole, 
with marked trophoblastic proliferation or with a real chorioepithelioma. When we got 
large masses of trophoblast growing in bulk, witli few or no villi, and destroying the 
uterine muscle, and with abundant evidence of anaplastic activity, there is little difficulty 
about the diagnosis. But in a perfectly benign hydatidiform mole if the sections arc fr 
the uterine wall, where the mole is getting plenty of blood supply, and not from tlio vesic 
in the uterine cavity, we may be confused by the largo masses of troi)hoblMstic 
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Fig. 849. — Graphic chart showing details of the case In wliich there was a rise of prolan 
to 40,000 units, which led to hysterectomy and discovery in the uterine wall of a. small chorio- 
epithelioma which had not yet metastasized. (Case of Dr. Joseph A. Hardy, Jr., tiirouijh whose 
courtesy this chart is reproduced.) 


which nevertheless is not evidence of inaligiiuiicy. I believe that many more iiiistiikcs of 
diagnosis arc made in this particular field than in any other. Even normal pregnancy has 
often been mistaken for chorioepithelioma because of the frequent presence of numerous 
trophoblastic cells deep in the niuscidaturo beneath the implantation area, though this is 
entirely normal. 

Cosgrove reported a series of cases of hydatid mole, the following quota- 
tion being from the summary ; 

This brief review of 15 cases of hydatid mole, including 3 cases complicated by chorio- 
epithelioma, demonstrates that in all cases the behavior of the hormone tests has been 
consistent with the clinical history. In two cases the hormone tests have determined early 
radical treatment. In one of these positive diagnosis even by exploratory curettage would 
have been impossible, and failure to recognize the significance of the hormonal tost would 
have deprived the patient of early and curative treatment. 

As indicated above, laboratory findings must not be regarded as wholly determinative 
in these cases. If they are positive they confirm the significance of the clinical behavior. 
Negative findings, however, cannot be implicitly relied upon. 
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Concerning the troublesome and sometimes mii^leading variations in prolan 
output in hydatidiform mole and chorioepithelioma, the following conclusions 
were reached by Payne in a recent article on hormone studies in the presence 
of hydatidiform mole and chorioepithelioma. 

The curve of prolan concentrations during normal pregnancy serves as a valuable 
standard for comparison in the interpretation of abnormal concentrations that are prone 
to occur in the presence of hydatidiform mole and chorioepithelioma. 

Analyses of the clinical picture, the prolan values and the pathological findings of 
hydatidiform mole disclose that any of 4 types of molar activity may be encountered. Since 
each type presents distinctive clinical and hormonal characteristics, both aspects must be 
considered in its identification. 

Following molar evacuation, regularly spaced hormone titrations for a year are neces- 
sary to differentiate between recovery and the development of chorioepithelioma. An in- 
crease in prolan values denotes the presence of malignant degeneration or intervening 
pregnancy, while a gradual decline or the lack of an increase, even over a considerable 
period of time, indicates the absence of chorioepithelioma. 

In the diagnosis of chorioepithelioma, repeated quantitative prolan titrations are in- 
valuable. The final decision does not rest upon a single qualitative or quantitative determi- 
nation but upon the demonstration of increased values over a short period of observation. 

Following treatment for chorioepithelioma, quantitative hormone studies are useful 
both as a prognostic aid and as a guide to subsequent treatment. 

Treatment. — Though chorioepithelioma may metastawsize early and run a 
rapid course to death, the operative treatment has not now the almost hope- 
less outlook of earlier years. There are two factors responsible for this im- 
proved outlook. Operative ti'eatment has shown that some of the fairly ad- 
vanced tumors arc still localized and may be cured by hysterectomy. 

The other factor, and the main one in the improved outlook, is the pos- 
sibility of early diagnosis by careful watching and the employment of the 
means mentioned under Diagnosis. In reviewing this phase of the subject 
Mathieu remarks: “An analysis of the extensive papers written prior to 1930, 
including about 1,500 cases of chorioepithelioma and probably ten times as 
many moles, shows that the mortality rate of mole was approximately 12 per 
cent and that of chorioepithelioma 60 per cent. A review of the world’s 
literature for the last three years, involving 576 cases of mole and 266 of 
chorioepithelioma, shows the mortality rate now to be approximately 2 per 
cent and 10 per cent, respectively.” 

A study of recent literature shows that the patient was almost invariably 
cured when the disease was diagnosed early and hysterectomy performed 
immediately. 

We are inclined to think of chorioepithelioma as a pregnancy tumor only 
and confined to the female, but such is not the case. The bisexual nature of 
both male and female is emphasized by the occurrence of chorioepithelioma in 
the testicle and of arrhenoblastoma in the ovary. Two cases of chorioepi- 
thelioma of the testicle were reported, with review of literature, by Fortner 
and Owen. 

SARCOMA OF THE UTERUS 

A sarcoma is a malignant growth arising from connective tissue or con- 
nective tissue derivatives. Sarcoma differs from carcinoma in that it may 



584 


CANCER OP THE UTERUS 


occur at any age (though more frequently between the ages of thirty and 
sixty), and furthermore it is not especially associated with childbearing. This 
form of cancer of the corpus uteri usually starts in a myoma which has begun 
to degenerate, though occasionally sarcoma starts in the connective tissue of 
the endometrium. It is in the larger myoma nodules that circulatory disturb- 



PlfiT. 850, — Sarcoma originatiiiff In an encapsulated Intramural myoma about 8 cm. in 
diameter. At the left Is the endometrium, in the center muscle tissue of the uterine wall and at 
the right the edge of the sarcomatous nodule. Gyn. Lab. 
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Klg'. 8GG. — Sarcoma of the endometrium. Photomicrographs from the growing edge of the 

power, showing the line of Junction of the sarcoma (above) 
with the normal wall. B, High power of the contact area. Gyn. Lab, 



Fig. 856. 357^ 

mvi 856.— Sarcoina of the endometrium. High power, from the section shown In Fig. 854. 

ihia is the round-celled type of sarcoma, The appearance In the spindle-celled type of sarcoma 
IS snown in Pig. soy. 

Fig. 857.— Curetting. Sarcoma of endometrium. Spindle-celled type. Gyn. Lab. 
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Flgr. 858. — Polyp protruding from the cervix, which on removal and submission to routine 
microscopic examination proved to be sarcomatous. The uterus was then removed and when 
opened revealed the condition shown in Fig. 859. Gyn. Lab. 



Fig, 869.“-Extensive sarcoma of the corpus uteri orlginaUnp in the endometrium. The 
exuberant growth formed polypoid masses which from time to time proj^ted froin the cervix 
(see Fig. 868) and were removed as simple cervical polypi. This happened several times before 
the patient came under the authors’ care. Gyn. L»ab. 
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Pathology 

A sarcoma originating in a myoma is shown in Fig. 850, the point of con- 
tact with healthy uterine wall being shown. Higher magnification of the 
structure of this tumor is seen in Fig. 851. A very large sarcoma originating 
from a myoma is shown in the gross with uterus attached in Fig. 853, and the 
microscopic structure in Fig. 852. Sarcoma originating in the stroma of the 
endometrium is shown in Fig. 854. It has invaded the myometrium. Notice 
the distinct line marking the limit of invasion. This line is shown also in Fig. 
855. This is the round-cell type as shown in Fig. 856. The microscopic ap- 
pearance of the spindle-cell sarcoma of the endometrium is shown in Fig. 857, 
which is from a curetting resulting in diagnosis. 




Fie. 861. 


Fig. 860. — A sarcoma of the uterus projecting Into the vagina and causing partial Inversion 
of the uterus. (Kelly — Operative Oynecology, D. Appleton-Century Company.) 

Fig. 861. — Grapelike sarcoma springing from the cervix uteri and forming a mass In the 
vagina. (Kuestner — Kureea Lehrbuch der Gynaekologie.) 


Sarcoma of the uterus occurs usually as a mixed cell ^arcoma containing 
large spindle cells and giant cells. Rather characteristic of uterine sarcoma is 
the great diversity in size and shape of the cells. Large round-celled sarcoma 
is occasionally encountered and very rarely a tumor of the small round-celled 
type. The differential diagnosis from myoma is not always easy since non- 
malignant myomas frequently contain giant cells and mitotic figures. 

Occasionally a sarcoma of the endometrium forms polypi which project 
from the cervix and may be mistaken for a simple mucous polyp of the cervix. 
Such a case is shown in Fig. 858, and it illustrates the importance of micro- 
scopic examination of all tissue removed from the cervix. The patient gave 
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a history of having had a "simple” polyp removed from the cervix twice. 
I'hcre was no microscopic examination. As the polyp returned, she decided 
to go to another physician for a more thorough investigation. Examination 
sliowed a soft polyp projecting at the external os. This was removed and 
sent for routine microscopic examination, and it showed sarcoma. The uterus 
was then removed, and it showed extensive sarcoma of the endometrium (Fig. 
859), which had been growing all this time. 

The fact that sarcoma usually originates in a myoma should be kept in 
mind in operations for myoma. On this account the opening of the uterus, as 
soon as removed at operation to see if there is any malignancy, should include 
the opening of all the large myoma nodules to see whether there is any evi- 
dence of sarcoma. If so, the adnexa and upper part of eaeh broad ligament 
should be removed, and later deej) x-ray therapy employed. 

A pedicled sarcoma causing partial inversion of the uterus is shown in 
Fig. 860, and a grapelike sarcoma springing from the cervix, a rare type, is 
shown in Fig. 861. 

Treatment 

The treatment for sarcoma of the uterus is ordinarily prompt hysterectomy 
with removal of adnexa, followed by deep x-ray therapy. Special conditions 
may call for special modifications and in inoperable cases radiation is the main 
reliance. 

McDonald, Broders and Counseller reported a series of 20 cases of uterine 
sarcoma, originating in the endometrium, with pathological and clinical analysis. 
The disease brought high mortality, both immediate from the operation, and 
later from recurrences. Three patients were cured (six-year check-up) and 
one was well at three years. Hysterectomy was employed in all but three 
cases, with radium and x-ray supplementing in some. The surviving cases all 
had hysterectomy. 



CHAPTER X 


PELVIC INFUMMATION 

Pelvic inflammation is the term applied to inflammation in the pelvis out- 
side the uterus. The inflammatory process may be located in the fallopian tubes, 
in which case it is called “salpingitis,” or it may be in the ovary, in which 
case it is called “oophoritis,” or in the peritoneum, where it is known as “pelvic 
peritonitis,” or it may be in the connective tissue, where it constitutes “pelvic 
cellulitis.” The cause of these various forms of inflammation is the same — 
viz., infection — the symptoms are much the same, the treatment is in m^ny 
respects the same, and two or three of the lesions are usually associated-lin 
some cases so intimately associated that it is difficult to determine which '^is 
predominant. Consequently, it is convenient to group these lesions due to pi4s 
bacteria under the general term, pelvic inflammation, which at once identified 
the type of process affecting the patient. 

The continuous opening by which infection travels from outside the body 
into the peritoneal cavity is shown in Fig. 862. This continuous cavity is a 
large factor in the greater frequency of pelvic peritonitis in women than in 
men. There are narrowings which tend to check the upward progress of infec- 
tion, for example, the external os and internal os and the uterine openings of, 
the tubes. The mucus-filled cervical canal acts in the adult as an effective 
barrier to the upward extension of pathogenic bacteria, except the gonococcus, 
and even the gonococcus may be delayed and sometimes stopped by the pro- 
tective qualities of the undisturbed canal contents. However, instrumentation 
in the canal interferes with this protective function and favors upward prog- 
ress of any infection present. Hence, instrumentation within the uterus should 
be carried out only when indicated by conditions warranting the risk, and 
then under strict aseptic precautions. 

The clinical differences between the acute and chronic forms of pelvic in- 
flammation are greater than between the separate lesions, which fact indicates 
the two main divisions of the subject. 

ACUTE PELVIC INFLAMMATION ' 

The cause of acute pelvic inflammation is bacterial infection. The infec- 
tion may be with the ordinary pus germs (staphylococcus and streptococcus) 
or with the gonococcus. Practically every case of primary acute pelvic inflam- 
mation in the adult can be traced to infection from labor, from abortion, from 
instrumentation, or from gonorrhea. Secondary inflammation of the genital 
organs may be caused by extension from an inflammatory focus in some ad- 
jacent organ — e.g., the appendix or the bladder or from some general disease, 
particularly mumps or scarlet fever. 
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In a large proportion of the cases of pelvic inflammation, particularly the 
gonorrheal cases, the infection extends by way of the uterine mucosa to the 
fallopian tubes, as indicated in Fig. 863, and through the tubes to the perito- 
neum and other pelvic structures. In puerperal metritis (streptococcic or 
staphylococcic) the infection more often extends by way of the lymphatics 
directly through the wall of the uterus, from the endometrium to the connec- 
tive tissue as shown in Fig. 864. Another avenue of entrance is through the 



Fig:. 862. — A diagrammatic section of the genital canal. Notice the continuous opening 
from the vulva through the vagina, uterus, and fallopian tubes to the peritoneal cavity. This Is 
the reason genital Infection extends to the peritoneal cavity so much more frequently In women 
than in men. (Waldeyer — Das Becken.) 

thrombosed sinuses of the puerperal uterus. Infection of these sinuses leads 
to infective thrombosis of the broad ligament veins (Fig. 866), resulting in 
broad ligament abscess or general pyemia or both. 

The fact that nearly evory case of pelvic inflammation is due to an in- 
fected endometrilSff iiKvportance of checking endometritis at once 

when present, and of prevontingf ^ ighenever possible. 
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Types of Lesions 

The pathologic changes are varied. There are hardly two cases exactly 
alike and the same case presents a very different picture at different periods. 
However, the cases may be divided somewhat into classes, as follows: 

1. Mild Salpingitis. — The inflammation is very slight. There is some round- 
celled infiltration of the wall of the tube, with slight thickening and hardening, 
and a few fimbriae bound together. Both ends of the tube are open. This is 
the mildest form of pelvic inflammation, and, as a rule, gives rise to very few 
symptoms. A more severe type of the same class is that in which both ends of 
the tube are occluded, the fimbriae matted together, and the tube distorted 
and often adherent to the ovary or to some other structure. The wall of the 
tube is thickened, but the cavity contains no appreciable amount of fluid. 

2. Salpingitis with Exudate. — In the cases of this class there is a large 

amount of exudate, binding together the tubes, ovaries, intestines, and uterus, 
but there is no distinct collection of pus. \ 

3. Pyosalpinx (Tubal Abscess). — The tube is distended with pus and ther\e 
are the usual evidences of inflammation within and without the tube, but no 
pus outside the tube. There may or may not be a large mass of exudate, liv 
exceptional cases the infection may localize in the ovary instead of in the tube, 
causing an ovanan abscess. In still other cases the abscess cavity involves 
both the tube and the ovary, forming the tuboovarian abscess. 

4. Diffuse Suppuration in Pelvis.-dn this fourth class the pus itself has 
extended outside the tube, the fibrinous exudate always extending before it 
and shutting it off from the general peritoneal cavity. This may result simply 
in an abscess low in the pelvis, which can be easily reached and evacuated from 
below, or the inflammation may extend until all the pelvic organs are bound 
together in an irregular mass (Fig. 866), with pus lying in the spaces be- 
tween them and burrowing into the connective tissue. In such a case there 
are present all the lesions of pelvic inflammation — salpingitis, oophoritis, peri- 
tonitis, and cellulitis. 

5. Acute Diffuse Peritonitis. — ^In cases of this class the infection is so 
virulent and spreads so rapidly that kit little limiting exudate is formed. The 
infection quickly involves the general peritoneal cavity and causes a fatal 
peritonitis. This is an unusual form of pelvic inflammation and is found prin- 
cipally in cases of severe sepsis folloAving labor or abortion. 

6. Cellulitis (h^ig. 867) is largely a lymphangitis of the connective tissue 
about the uterus. It is due usually to the streptococcus, the staphylococcus 
or the colon bacillus — rarely, if ever, to the gonococcus alone. Cellulitis is 
favored by deep laceration of the cervix, which opens up the connective area 
beside the uterus. Pelvic cellulitis, like inflammation of connective tissue else- 
where, may end in resolution or abscess formation or general sepsis. If resolu- 
tion takes place or if an abscess forms and is opened, the inflammation sub- 
sides, leaving only infiltration and scar tissue, which causes but few symptoms 
aside from distortion of the parts. The inflammation may, however, extend to 
the peritoneum, in which cases there are added the evidences of pelvic peritonitis. 




Fiff. Fig. 81)4. Fig. 805. 

Fig.s. 803 to 80j.- -('oniparing and Contrasling the Gonococcic and Streptococcic Types 
of J’clvic Inflammation. The clinical significance of thi.s distinction is very great. 

A gonococcic pus collection (in a closed cavity) usually undergoes automatic stenliza- 
tion in tliree or four months, and hence may be removed by intraperitoneal operation with 
fair safety after that time. In a streptococcic or staphylococcic mass the bacteria are likely 
to continue virulent a much longer time, even for years. Hence intraperitoneal operation is 
contraindicated for any mass of streptococcic or stajiliylococcic origin. Such an abscess 
should be drained e.xtraperitoneally if pos.siblc. Intraperitoneal operation is indicated only 
when all other methods of treatment fail and the chance of fatal peritonitis is outweighed by 
the danger of failing strength. 

These two types of pelvic inflammatory mass may usually be readily identified by atten- 
tion to the two distinguishing features, namely, the apparent cme of the trouble and the 
locafton of the mass, as explained in the text. 

Fig. 8i), 3.— Gonococcic inflammation extending along the mucous membrane, from within 
the uterus out into the tube. 

Fig. 864.— Streptococcic or staphylococcic inflammation extending outward in the lym- 
phatics of the uterine wall to the connective tissue of the broad ligament. 

Fig. 865.— Streptococcic or staphylococcic inflammation extending outward in the veins 
of the uterine wall to the veins of the broad ligament. 




ACUTE PELVIC INFLAMMATION 


593 




Fi(?. 866. — Inflammatory oxuOatii fllliii(^ tho pelvis ami forming a flim roof above the 
examining Angers. The re.slstlng “roof” of an cxt<‘nBive inflammatory mas.s usually follows about 
the line here indicated. (Montgomery — Practical Gynecolofjy.) 

Fig. 867. — Mass beside uterus, formed by abscess In broad ligament. (Montgomery — 
Practical Oynecology, The Blakiston Company.) 

7. Septic Thrombosis conies from infection of the nonnal thioinbi filling 
tlic uterine sinuses after labor. It constitutes a severe and often fatal form of 
puerperal sepsis. In tbe effort to limit the infective and destructive process 
in the sinus or vein, another tlirombus is formed proximal to the infected one. 
If the infection extendwS into the new thromhusi, a portion of the vein proximal 
to that in turn becomes thrombosed. This process may keep on until the veins 
of the broad ligament become extensively thrombosed. If the infection enters 
through the upper part of the uterus (the usual placental site), it affects the 
ovarian veins in the upper part of the broad ligament (Fig. 865). If it enters 
through the lower portions of the uterus, the resulting septic thrombosis affects 
the uterine veins lower in the broad ligament (Fig. 865). 

If the process is limited to this region, pockets of pus may form in the 
thrombosed veins and break into the connective tissue, forming a pelvic ab- 
scess, which can be recognized and opened. If the process is not limited, it 
extends centrally — along the ovarian veins (Fig. 865) toward the vena cava, 
or along the lower veins to the internal iliac, the common iliac, and finally 
to the vena cava. When the common iliac is involved, the process extends 
downward also along the external iliac vein, producing the usual signs of 
external iliac thrombosis (so-called '‘milk leg*’). It must be kept in mind, 
however, that external iliac thrombosis may or may not be a septic thrombosis, 
many cases occurring without any evidence of sepsis. At any stage of the 
septic process in the veins, infected particles may become detached and pass 
into the general circulation, giving rise to metastatic foci in various parts of 
the body, and constituting general pyemia. 

Symptoms 

A patient with acute pelvic inflammation complains of pain in the lower 
abdomen, increased by movements, such as walking or turning over or sitting 
up. She is usually confined to bed. There may be moderate fever (101® to 
103°) or there may be high fever (105®), the high temperature being found 
most frequently in pelvic inflammation following labor or miscarriage. 
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There is usually a vaginal discharge, due to the coincident inflammation 
of the endometrium, and there is a history of a recent labor or abortion, or in- 
strumentation or gonorrhea, or a history of a chronic endometritis due to one 
of these causes. 

On abdominal examination the lower abdomen is found to be tender on 
pressure. This tenderness may be confined to one or both tubal regions or it 
may extend over all the lower abdomen. On account of this tenderness the 
abdominal muscles are held more or less tense, thus preventing deep palpation. 

In the vaginal examination the character of the discharge is determined, 
indicating to some extent the etiology of the trouble, and there is noticed also 
the presence or absence of evidences of recent labor or miscarriage. Manipu- 
lations in the upper part of the vagina cause pain. This tenderness on vaginal 
palpation and bimanual palpation is found both in the body of the uterus and 
about the tube of one or both sides. If a mass of exudate is present, it ma(y 
be felt to one side of the uterus or behind it. If the exudate is low in thi|e 
pelvis — for example, in the posterior cul-de-sac or about a prolapsed ovary or 
tube — it may be easily felt back of the uterus just above the posterior vaginal, 
fornix. If the exudate is situated high in the pelvis, it may require very deep\ 
bimanual palpation to detect it, and the deep bimanual palpation may be im- 
possible at first on account of the tension of the abdominal muscles. The mass 
of exudate is distinguished by its being more resistant (firmer) than the sur- 
rounding tissues and more tender on pressure. The exudate may extend all 
around the uterus, fixing that organ as though plaster of Paris had been poured 
into the pelvis and had hardened there. In these cases of extensive distribu- 
tion of the exudate, the sensation imparted to the examining fingers is that of 
a firm roof across the pelvis just above the vagina (Fig. 866). The uterus pro- 
jects through this roof of exudate and is held firmly by it. 

If there is a collection of pus of considerable size, fluctuation may be de- 
tected, the soft area being surrounded by a firm area of exudate which has not 
yet broken down. If there is only a small collection of pus, not large enough 
to give fluctuation, its presence is indicated by persistent fever and its location 
is shown by a point of marked tenderness. When there is an inflammatory 
exudate in the posterior cul-de-sac, fluctuation may in some cases be detected 
earlier by rectal than by vaginal examination, the rectal finger being able to 
palpate the posterior surface of the mass. 

In septic thrombosis without other involvement and in puerperal pyemia 
there may be no evidence of pelvic peritonitis or of pelvic cellulitis — simply 
repeated chills and high fever without any palpable local lesion of sufficient 
extent to account for them. There is tenderness in the region of the veins 
affected, and in some cases distinct induration may be made out, particularly 
where there is more or less perivenous inflammation. If the infection has 
come through the upper part of the uterus (which is the usual location of the 
placental site and hence of the area of penetration), the ovarian veins are 
the ones most likely to be affected. In many cases they alone have been found 
involved. When the infection penetrates the lower part of the uterus, the uterine 
veins and broad ligament veins generally become affected (Pig. 865) and later 
the internal and common iliac veins. 
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Diagnosis 

The diseases that may be confused with acute pelvic inflammation and 
that must therefore be taken into consideration in the diflferential diagnosis 
are as follows : 

Acute endometritis. 

Tubal pregnancy. 

Appendicitis. 

A tumor which has become gangrenous from twisted pedicle. 

A suppurating tumor (usually a dermoid cyst or a necrotic fibroid). 

In acute endometritis the bimanual examination shows that the tender- 
ness is limited to the uterus. There is no marked tenderness in the periuterine 
structures, neither is any mass found there. 

Tubal Pregnancy has been mistaken so many times for ordinary pelvic 
inflammation that the differential diagnostic points should be considered in 
detail (see Tubal Pregnancy). 

In appendicitis the pain is more likely to start as a general abdominal 
pain, the point of greatest tenderness and the inflammatory mass, if there is 
one, being in the appendix region instead of in the tubal region. In appen- 
dicitis also there is frequently a history of stomach or bowel disturbance pre- 
ceding or associated with the attack of pain, while in salpingitis there is usually 
a history of uterine disturbance — dysmenorrhea, prolonged menstruation, vag- 
inal discharge, and other indications of a previous or coincident uterine disease. 
In girls and in unmarried women an attack of inflammation low in the right 
side is much more likely to be appendicitis than salpingitis. In some patients 
both structures are involved. 

In all right-sided inflammations keep in mind appendicitis. One having 
his mind too intent on pelvic disease may overlook this. This fact is very 
well illustrated by a case seen in consultation. A few days before, the physi- 
cian had operated for laceration of the cervix. Following the operation the 
patient developed pain in the lower abdomen, rapid pulse, nausea, and fever. 
The symptoms were persistent and progressive, and in three days the patient’s 
condition became alarming. Fearing acute pelvic inflammation from infection 
at the site of operation, he asked for a consultation. Examination showed 
the cervical wound to be in good condition and nothing could be found in the 
immediate vicinity of the uterus to account for the serious symptoms. But 
on searching further it w^as evident the patient had appendicitis, with peri- 
tonitis. The vomiting and intraabdominal disturbance following anesthesia 
had evidently stirred to renewed activity an old focus of inflammation about 
the appendix. The patient had general peritonitis and she died before the 
consent of her people to an operation could be secured. 

In the case of a tumor which is gangrenous from twisted pedicle, the 
tumor has existed a long time, and one can usually get a history of pelvic 
disturbance caused by it, and in some cases a clear history of a tumor can be 
obtained. When the turning of the tumor with torsion of its pedicle takes 
place, that causes a sudden onset of serious symptoms— severe pain, extending 
more or less throughout the abdomen, and symptoms of shock. Later, as the 
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tumor begins to degenerate on account of the cessation of its blood supply, 
local peritonitis comes on, causing fever. The local peritonitis may spread 
and become general peritonitis, and at this stage the origin of the trouble is 
much obscured. Absence of evidence of infected endometritis is another im- 
portant point in the differential diagnosis of this condition from ordinary pelvic 
inflammation, as is also the absence of fever at the onset of the trouble and for 
several hours afterward. 

A suppurating tumor is usually a dermoid cyst, connected with the ovary, 
and hence gives rise to a mass in the same region in which an inflammatory 
mass from salpingitis would be found. When suppuration takes place in an 
ovarian dermoid, there is resulting local peritonitis, with fixation of the mass 
by adhesions. The fever and pelvic pain and marked tenderness on examina- 
tion all tend to further confusion with ordinary pelvic inflammation, making 
the differential diagnosis often very difficult and sometimes impossible. If |the 
patient is a girl, or a woman who has never been pregnant or had any uteiline 
infection, the probability is in favor of dermoid tumor and against salpingitis. 
Two other points in favor of the mass being a dermoid tumor are (1) a histqfy 
of pelvic disturbance, pointing to the existence of a tumor before the acu'f.e 
symptoms developed, and (2) the absence of vaginal discharge and other evi- 
dences of uterine infection. 

Necrosis or suppuration within a uterine fibroid presents the evidences of 
inflammation added to evidences (past and present) of a fibroid tumor. 

Treatment 

In the treatment of acute pelvic inflammation (acute salpingitis, acutq 
oophoritis, acute pelvic peritonitis, acute pelvic cellulitis, and all combinations 
of these lesions), there are employed certain measures that may be (‘ailed 
general measures, because they are applicable to all cases. There are em- 
ployed also other measures that may be called special measures, because they 
are applicable to special conditions only. 

General Measures 

The general measures indicated in the treatment of practically all cases of 
acute pelvic inflammation, are as follows : 

1. Rest. — Keep the patient in bed. If the inflammation is severe, she should 
use the bedpan and should not be permitted to get up to a vessel beside the bed. 

2. Applications to the Lower Abdomen. — The hot applications are usually 
most effective in relieving pain and the hot-air chamber is a good method of 
applying dry heat. In exceptional cases the cold applications give more relief. 

3. Sedatives. — If the pain is persistent in spite of the measures already 
mentioned, mild sedatives should be used, such as the bromides. Avoid mor- 
phine unless the pain is so severe as to make its use imperative, for it disturbs 
the stomach, checks the secretions and, in addition, masks the pain to such 
an extent as to interfere with our knowledge of the progress of the disease. 
The coal-tar antipyretics are also usually best avoided for the reason that they 
mask the fever. The pain and the fever are two important guides as to the 
progress of the inflammation, and hence should not be masked more than 
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necessary. If there is much fever, cool sponging will give comfort, reduce the 
temperature, and stimulate the patient, and its effect can be more accurately 
gauged than that of internal antipyretics. If there is much pain, of course 
sedatives must be given in sufficient quantity to give rest. Codeine phosphate 
or sulphate in one-half to one grain doses disturbs the stomach less than morphia 
and usually gives relief. If not sufficient, then moiphia will be necessary. 
Whenever sedatives or antipyretics are given, their effect must be allowed for 
in reckoning the extent or progress of the inflammation. 

4. Hot Vaginal Douches. — These may be given from one to three times daily 
as needed to clear away any irritating discharge. The douches are regulated 
also as to the comfort they give the patient. If they cause discomfort and 
there is no discharge of importance, they may be omitted. 

5. Laxatives arc to be omitted in pelvic peritonitis until the inflammation 
is well localized, enemas being used instead, unless there is an acute gonorrhea. 

Special Measures 

The special measures, indicated in certain cases of acute pelvic inflamma- 
tion, are presented under the following headings. 

1. Internal Medication. Chemotherapy, particularly the administration of 
some member of the sulfanilamide group, is to be considered. These potent 
drugs have advantages and disadvantages, details of which are being gradually 
worked out. The following two quotations present in brief reliable general 
information pertaining to their use in serious pelvic inflammations. Further 
details in regard to the use of individual preparations, with particular indica- 
tions and cont raindications, will be found in these articles (see Reference List). 

In his study of chemotherapy in obstetrics and gynecology, Douglas re- 
ported its use in 180 patients, and reached the following conclusions; 

General,—!. Bacteriologic exaniiiiations of urine, blood, lochia, cervical and urethral 
secretions, etc., are of the greatest importance in the diagnosis, control and evaluation of 
chemotherapy in infections in obstetrics and gynecology. 

Urinary Tract Infections.—^, Organisms of the colon aerogenes group are the chief 
cause of urinary tract infections, complicating obstetric and gynecologic conditions. The 
urine under such circumstances can usually be rendered sterile with varying amounts of 
sulfanilamide. Subsequent follow-up is necessary because re-infection may recur if the 
same conditions subsequently exist as nere present prior to the initial infection. 

3. The urinary tract should be free from organisms before the patient is finally dis* 
charged. Tt is usually more difficult to render the urine sterile where the infection has 
been severe or has existed over a long period of time, 

4. In ante partuni bacillnrin and definite pyelitis, the urine was rendered bacilli-free 
and kept so in 10 of 13 cases. This fact is of great importance in the prevention of pyelitis. 
The earlier the diagnosis and treatment, the bettor the results will be. 

5. The primary infecting organism was eliminated from the urinary tract in 69 per 
cent of a group of 115 obstetric and gynecologic patients with bacilluria or pyelitis, who 
w^ere treated with sulfanilamide. 

Gonorrhea. — 6. Employing relatively high dosage of sulfanilamide in hospitalized pa- 
tients, for a relatively short period of time, gonorrhea in the female can probably be cured 
by the criteria of repeated cultures and smears in a large percentage of cases. The cure 
rate was at loa.st 94 per cent in the 34 patients here reported. 

7. For the successful and safe employment of sulfanilamide in the present state of 
our knowledge wo are not justified in treating the disease by this means in ambulatory 
patients. 
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8. Cultures are essential for accurate diagnosis and are a much more reliable index 
of cure than smears alone. However, the best results are obtained when both cultures and 
smears are employed. 

Puerperal and Postabortal Infections. — 9. Prophylactic cultures should be taken where 
later infection appears probable. 

10. Sulfanilamide is usually indicated in infections caused by hemolytic streptococci 
or B. welchii. 

11. The drug is not known to exert any definite therapeutic effect in other types of 
infection. 

Gordon and Rosenthal reported results in 125 cases and conclude as follows: 

In minor febrile disturbances chemotherapy should not be used. In severe intrapartum 
and puerperal infections of the genital tract, sulfanilamide should be given provided the 
patient is in a hospital where its administration may be properly controlled. Bacteriologic 
diagnosis need not precede therapy, yet early recognition of the infective agent is impor- 
tant, Since it is probable that sulfanilamide is effective only when the Streptococcus 
hemotyticus Group A is present, administration should not be continued for longer th^n a 
week, if another organism has been isolated. \ 

In mastitis not responding to ordinary treatment, chemotherapy should be tried. \ In 
pyelitis it is at least as effective as other methods of drug treatment. A largo series' of 
cases followed over a considerable period of time will be necessary before positive state- 
ments can be made. 

Sulfanilamide sliould be used in gynecologic infections (1) if they are primary gono- 
coccal, (2) if smear or culture is positive with exacerbation or reinfection of old gonococcal 
infection, and (3) when the Streptococcus hemolyticus can bo demonstrated as the infective 
agent. 

Sulfanilamide should not be given in cases of cellulitis, pelvic or abdominopelvic 
abscess or to iiatients with acute exacerbations of chronic pelvic infections with tubo- 
ovarian masses when the gonococcus cannot be demonstrated. Evidence accumulates that 
sulfanilamide should not be given to ambulatory patients. 

Long, Haviland, Edwards and Bliss, in studying the dangers of the sulfa- 
nilamide group, analyzed the records of 1,588 hospitalized adults, 1,000 of whom 
were treated with sulfanilamide, 297 with sulfapyridine and 291 with sulfa- 
thiazole. They close their report with the following comments : 

We believe tliat, whenever possible, it is wise to utilize every available means of 
laboratory control in following patients who are receiving sulfanilamide or one of its de- 
rivatives. White blood cell counts, hemoglobin and urine examinations should always be 
done when circumstances i)ermit this type of control. However, we are convinced that 
with the exception of acute leukopenia, all the toxic manifestations of sulfanilamide or its 
derivatives which may occur in the first two weeks of therapy can be recognized by careful 
clinical observation, and we feel that no physician should hesitate to administer these drugs 
in therapeutically adequate amounts, provided he can see his patient at least once a day. 

At the time the physician visits the patient who is receiving one of these drugs he 
should inquire as to his symptoms, especially in respect to headache, body aching or malaise, 
because these symptoms are often the precursors of many of the toxic reactions of sulfanil- 
amide or its derivatives. In addition to an inquiry about symptoms, the scleras should be 
examined for the presence of jaundice, the mucous membranes for pallor and the skin for 
evidences of rash. The temperature should always be taken in order to detect whether 
drug fever is present, and if the patient says that he has been having chills and at the 
time that it is taken the temperature is normal, arrangements should be made to have 
the temperature taken frequently during the next twenty-four hours in order to determine 
whether or not fever is present. 
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No special precautions have to be observed in respect to the urine of patients who are 
receiving sulfanilamide, but it is highly important that the urine of patients who are receiving 
sulfapyridine or sulfathiazole be measured daily. This does not mean that the attendants or 
family of the patient have to record the urine volume in cubic centimeters or ounces, but any 
standard measure, whether it is only cups, will suffice. As a matter of fact, in the case of 
infants it would probably be satisfactory to record the number of voidings daily. In this way 
it is possible to detect an oliguria which may herald an approaching anuria. The daily 
examination of the urine under these circumstances should consist of a careful examination 
of a fresh specimen for gross blood, and at the same time instructions should be given to the 
patient’s attendants to stop the drug and administer fluids in large quantities if the urine 
looks bloody. 

Finally, one should always remember that if a patient has once had drug fever, rash, 
hepatitis, leukopenia, acute hemolytic anemia, injection of the scleras and conjunctivas, diar- 
rhea or purpura haemorrhagica in the course of therapy with sulfanilamide or its derivatives 
he is very likely to have a second, earlier and more severe toxic reaction if the drug is adminis- 
tered a second time. Therefore it is highly important to determine whether or not a patient 
has previously had a toxic reaction in the course of therapy with one or the other of these 
drugs. If he gives a history of a toxic reaction in the group which wq have just enumerated, 
it is best to give a small test dose of the drug (0.3 Gm.) and observe the patient carefully 
over a period of twelve hours before cautiously beginning the course of therapy. Patients 
who have had a toxic reaction caused by one of these drugs may have a similar reaction when 
another member of the sulfonamide group is prescribed. 

Bacteria and immunogens also are to be considered in the treatment of 
pelvic inflammations which do not yield to the other measures. 

2. Heat Treatment. — ^It is in acute and subacute inflammation that the 
special methods of applying heat find their most useful field. The hot-air 
chamber, the circulation of hot water in a vaginal bag, and diathermy are to 
be considered in this connection. 

The use of the hot-air ‘'baker’' usually lessens the patient’s local discom- 
fort decidedly, and it may be employed from the first, once or twice daily, for 
periods of increasing duration. 

In the cases that are not making satisfactory progress under ordinary 
measures, the radical application of heat by the Elliott method or by diathermy 
or by fever therapy is to be considered. These methods must be employed dis- 
criminately — with careful study of the local conditions present in the individual 
and a fair idea of just what tissue changes you are trying to bring about in that 
case. Details are given under Treatment Methods (Chapter III), 

3. If the infection has followed labor or abortion, it is desirable to ha.ve 
the interior of the uterus clean. Exploration of the interior of the uterus with 
the finger or curette may become necessary. 

4. If the infection has taken place through an operation wound of the 
cervix, remove the sutures so as to give free drainage to the inflamed area. 

5. If a collection of pus can be felt low in the pelvis, open and drain it 
by vaginal incision. These low pelvic abscesses are usually streptococcic or 
staphylococcic, and start in the connective tissue of the broad ligament, though 
the abscess may push into the back of the pelvis or even involve the peritoneal 
cul-de-sac. In opening the abscess it is important to keep within the connec- 
tive tissue area or, if the cul-de-sac is involved, under the protecting roof of 
exudate. 
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It requires care to open a peJvic abscess widely and safely, particu ary 
if the pocket of pus is small. The rectum, uterus, uterine vessels, ureter, or 
bladder may be injured, or the abscess may not be opened and drained thor- 
oughly enough to effect a cure. 

Opening Abscess . — The steps in opening a pelvic abscess back of the uterus are sliown 
in Figs. 868 to 871. The preliminary incision of the vaginal wall back of the cervix is 
usually best made by sight, with the vaginal retractor in place and the cervix raised with 
a tenaculum, as shown in Fig. 868. The dissection through the connective tissue is most 
safely and conveniently accomplished by the sense of touch alone. The speculum, or 
perineal retractor, is removed and two fingers are introduced into the vagina, one of the 
Ungers being carried into the wound back of the cervix. With this finger, blunt dissection 
is made through the connective tissue, keeping close to the wall of the cervix, which is 
distinguished by its greater hardness. This dissection is facilitated by introducing the 
closed blunt scissors some distance ahead of the finger as shown in Fig. 869, and then 
opening the scissors widely. The finger is introduced into the opening thus made in| the 
connective tissue, and the scissors are again introduced beyond the finger and opened witlely. 
In this way a wide tract may bo made rapidly through the connective tissue, and it may 
Vie made safely, provided the operator keeps close to the cervix as indicated in Fig. 869. 
Each arrow in this illustration may be taken to represent a forward thrust of the blunt 
scissors beyond the end of the finger. Notice that the direction of the dissection carries'^ it 
between the uterus and the abscess instead of between the rectum and the abscess, ahd 
thus the danger of tearing into the rectum is avoided. On the other hand, the dissection 
must not be carried into the cervix uteri. Involvement of the tough tissue of the cervical 
wall is indicated by the blunt dissection becoming very difficult while still some distance 
from the abscess. 

Puncturing the Abscess IFaiZ.— When the wall of the abscess is reached, further advance 
by blunt dissection becomes diflicult or imxiossiblc. This wall of dense infiltration blocking 
further advance is especially marked in a long-standing abscess, but it is present in acutfs 
abscesses also to a considerable extent. The blunt scissors are now exchanged for the 
sharp-pointed scissors (Fig. 870), and with those the puncture is made into the center of 
the inflammatory mass. Care must be taken to make sure that the puncture will not extend 
into the rectum. A liard fecal mass in the rectum may be mistaken for a portion of the 
inflammatory mass, or a gas-distended part of the rectum may simulate the soft, elastic 
feel of a fluctuating mass, or a collapsed pocket of the rectum may project between the 
vaginal vault and the abscess. In Fig. 869 this dangerous proximity of the rectal wall to 
the operative tract is well shown. If the lino of blunt dissection is kept close to the 
uterus, the abscess wall is reached close to the uterus, with a considerable part of the 
abscess lying between the point of puncture and the rectum, as shown in Fig. 870. Should 
there be any doubt about this, leave the scissors in the tract and, with gloved fingers, make 
an examination per rectum. This examination gives a clear idea of the amount of tissue 
between the point of intended puncture (indicated by the end of the scissors) and the 
nearest portion of the rectal wall. 

After the curved, sharp-pointed scissors have been pushed into the center of the mass, 
they are opened widely and then withdrawn while still wide oi)en. Tliis makes a large tract 
into the abscess. A finger is then introduced into the cavity and its wall explored for 
secondary pus pockets. If a fluctuating area is found, it may be opened by the finger, 
dressing forceps, or scissors, care being taken to avoid wounding the rectum or mistaking an 
adherent knuckle of intestine for a fluctuating pus pocket. While an adherent loop of intestine 
may feel soft and elastic, it does not present the tense fluctuation and resistance of a pus 
pocket, unless obstructed. In this palpation of the interior of the abscess cavity, all manipula- 
tion should be made gently, so as not to break through the protecting roof of exudate. 

Drainage . — After all pus pockets are opened, introduce a good-sized drainage tube into 
the abscess cavity (Fig. 871). Swab out the vagina and pack it lightly with antiseptic gauze. 
The upper end of the gauze should be packed rather firmly into the connective tissue about 
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Fig, 868. 


Fig. 869. 


Figs, 868 and 869. — Opening a pelvic abscess. Fig. 868, Incision through vaginal wall. 
The retractor has been introduced, the ceivix caught with a tenaculum forceps, and the vaginal 
wall clipped through Just back of tlu* cervix. Fig. 869, Blunt dissection through connective tls- 
.sue. The retractor has been removed to permit the fingers to be introduced Into the vaginal 
incision, and dissection Is now being made through the connective tissue with Angers and blunt 
scissors, a.s described in the text. The arrows show the direction of the dissection (between 
abscess and uterus and not between abscess and rectum), and each arrow may be taken to 
represent a forward thrust of the blunt scissors beyond the end of the Anger. 






* r4 




Fig. 870. 


Fig- 871. 


Figs. 870 and 871.— Opening a pelvic abscesa Fig. 870, Puncturing the abscess wall. The 
sharp'Polnted scissors have been introduced into the mass under the guidance of the linger, and 
then opened widely. Fig. 871, Drainage tube in place. The cross-piece Is to prevent the tube 
slipping out. The tube is cut off about midway of the vagina. The gauze packing extends into 
the connective tissue area about the tube, but not Into the abscess cavity. 
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the tube, so as to stop any bleeding there. The gauze is to be packed only a short distance 
into the wound, so that it will not pull out the tube when it is removed, for the rubber 
tube is to be left in place until the cavity is nearly obliterated by granulation, which re- 
quires from two to six weeks. 

The drainage tube will not stay in place without some special device. A method of 
forming a cross-piece on the tube is shown in Fig. 872 and another method in Fig. 873. 
After the tube is in place, its lower end is cut off about the middle of the vagina and 
the vaginal gauze packing is distributed around it. If the tube is allowed to extend out- 



Fig. 872 — Another method of arranging the drainage tube to keop it from sli]iping out of 
the absce.ss cavity, a. The end of the drainage tube, showing tiie split in tiie end and the small 
opening at the base of each flap. h. Drawing one of the flaps througii the opening at its base 
c. Both flaps drawn througii. <1. The flaps bent up and grasped with forceps preparatory to 
introduction of the tube into tin* ab.see.ss cavity. (Cros.son and Crossc'ii- Opcrntiva G ifnvcolojp}/ , 
The C. V. Mosby Comjjuny ) 



a be 

Fig. 873. — Another method of making projections on a drainage tube to keep it from 
slipping out of a cavity, a, A forceps thrust through small holes In the drainage tube and grasp- 
ing a prepared cross piece, to draw it through the drainage tube, h. The cross piece In position, 
and sutured securely in place, so that it cannot be left behind when the tube is removed, c, The 
ends of the cross piece bent up and caught with a forceps, preparatory to the introduction of the 
tube Into the cavity. (Crossen and Crossen — Operative Gynecology.) 
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side the vaginal entrance, it causes more or less irritation of the external surfaces, and if 
it is cut too short it may slip up into the abscess cavity and be lost. 

Errors to Avoid. — It is best to avoid irrigation of the cavity. The free opening of the 
abscess relieves the tension, and this, with the subsequent drainage, is all that is required. 
Furthermore, if a stream of fluid is run into the cavity, it may break through some weak 
place in the protecting wall and cause infection of the general peritoneal cavity. Irriga- 
tion, therefore, is not only unnecessary, but also dangerous, and may cause fatal peritonitis 
in a patient who would have recovered promptly under simple drainage. 

Another error to avoid is dependence on gauze drainage. A considerable proportion of 
failures and secondary operations are due to this. Wlien there is a distinct abscess cavity, 
there will necessarily be a discharge for some time, and this discharge should find a ready 
exit through tube drainage. Gauze packing is very good for checking bleeding or for 
holding the tract open for a few days, but it is not satisfactory when prolonged drainage 
is necessary, and prolonged drainage is necessary in practically all cases where a distinctly 



Figr. 874. — Pelvic cellulitis (parametritis). The broad ligament Inflammatory mass Is 
represented as sectioned longitudinally on the right side and transversely on the left side. The 
former (right side of pelvis) indicates how the infiltration extends down along the cervix and 
vaginal wall, and the latter (left aide of pelvis) indicates how it extends forward to the bladder 
and also backward. 

walled abscess has formed. In the crowded and contracting tissues of the pelvis, tube drain- 
age is tlie only kind Uiat will keep the drainage tract open satisfactorily and conveniently for 
the length of time required for a large cavity to become obliterated by granulation. And the 
best time to place this tube drain satisfactorily is when the patient is under the anesthetic 
and the abscess just opened. 

Lateral Abscess. — In draining a lateral broad ligament abscess, avoid opening the peri- 
toneal cul-de-sac, for it may be uninfected and still connected with the general peritoneal 
cavity. In opening a lateral mass, after the vaginal wall is incised the dissection is carried 
laterally between the layers of the broad ligament. In this way a collection of pus situated 
oven in the upper part of the broad ligament may be drained without opening the peritoneal 
cavity. The anatomic points to be kept in mind, and also certain details of the operative 
procedure, are shown in Figs. 874 to 877. 
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After-treatment , — the after-treatment of an opehed pelvic abscess the two important 
points are (1) continued free drainage until the cavity has been practically obliterated by 
granulation, and (2) avoidance of unnecessary irritation, such as repeated packing or 
probing of the tract, or frequent syringing of the abscess cavity. 

Neglect of the first point is the cause of the failure in a large proportion of the cases 
where the abscess re-forms and requires secondary operation — that is, when the case has been 
well chosen and is really suitable for vaginal drainage. The neglect of the second point 
causes much unnecessary pain and irritation by repeated probing and packing of the sup- 
purating tract, and also contributes to failure by early removal of the well-placed rubber 
drainage tube, which is the only efficient method of continued drainage in this situation. 



Fig. 875. — Opening a lateral abscess. After the vaginal wall i.s cut through, the blunt dis- 
section la carried laterally Into the broad ligament of the affected side, as indic.ated by the arrow. 
In this way opening of the peritoneal cavity may be avoided. 



Fig. 876. Fig. 877. 


Fig. 876. — The gloved finger thrust Into the opening back of the cervix and directed toward 
the abscess in the left broad ligament. (Crossen and Crossen — Operative Gynecology,) 

Fig. 877. — The finger tip appearing In the small abscess cavity high in the broad liga- 
ment. Notice the close proximity of the ureter and of the uterine artery. (Crossen and Crossen 
— Operative Gynecology.) 

The gauze in the vagina is removed in one or two days and after tliat an antiseptic 
vaginal douche is given from one to three times daily, the frequency depending on the 
amount of discharge. The patient is kept in bed for a week; and after that, if there is no 
pain or fever, she is allowed to be up and about. 

The tube should be left in place as long as tliere is a cavity to discharge — varying in 
different cases from two to six weeks. If, after the large tube has been in for a week, the 
patient complains of pain on bowel movement, or other pain in pelvis, remove the tube and 
introduce a smaller one. 
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6. If a mass of oxudate that may or may not contain pus is found hi^h 
in the pelvis, do not disturb it during the acute attack unless the patient ^s 
life is threatened by the severity of the process. Avoid abdominal operation 
in the primary acute attack, if possible. There are two reasons for this — first, 
the patient may recover completely under the minor measures and, second, if 
extirpation of the mass is finally necessary, it can be carried out later with 
much less danger to the patient. There is less danger later because collections 
of pus in the pelvis become less virulent after a time. In many old pelvic 
abscesses the bacteria are dead and the pus is sterile, and extensive contami- 
nation of the field of operation fails to cause peritonitis. If, on the other 
hand, the operation is done early while the bacteria are still virulent, con- 
tamination of the field is very likely to result in fatal peritonitis. 

In mentioning the fact that the majority of inflammatory masses in the 
pelvis become sterile after a time, attention must be called to an exceptional 
class — namely, the streptococcal cases. In the streptococcal masses automatic 
sterilization or attenuation is uncertain. Though sometimes present, its oc- 
currence can never be counted on. In streptococcal masses the bacteria have 
been found active and virulent after long periods — even years. Consequently, 
in these cases intraperitoneal operation is never safe. This point is further 
considered under Chronic Inflammation. 

In these cases of acute or subacute inflammatory mass or infiltration with- 
out a distinct pus collection readily acccvssible from below, the general and 
special conservative measures are to be persisted in until chance of cure by 
such means has been eliminated. 

7. High Cellulitis Abscess.— Occasionally a streptococcal or staphylococcal 
abscess in the pelvic connective tissue will approach the surface in the lower 
abdomen, instead of at the vaginal vault. In such a case, if the pus cannot 
be reached per vaginam, it may be practicable to drain the abscess extra- 
peritoneally by operation above Poupart's ligament. This is entirely prac- 
tical when the abscess is situated in the broad ligament (as most streptococcal 
abscesses are) and it has proved a life-saving measure in several instances. 
The route followed is the same as for ligation of the external iliac artery. In 
all but exceptional cases, however, an abscess actually in any part of the broad 
ligament can be reached and drained satisfactorily per vaginam by one ex- 
perienced in vaginal work. 

8. If the inflammation takes the form of a rapidly spreading peritonitis, 
with little or no limiting exudate, or in spite of limiting exudate, it may be 
necessary to open and drain the peritoneal cavity, by either vaginal section 
or abdominal section, or both. Such cases are seen principally in pelvic in- 
flammation following labor or miscarriage, and constitute a severe type of 
puerperal sepsis. The inflammation may have extended directly through the 
wall of the uterus to the peritoneum, or first to the fallopian tubes and from 
there to the peritoneum. In either case there is a rapidly spreading peritonitis 
of virulent type, and the patient is in a desperate condition. There are two 
methods of dealing with these cases: 
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Vaginal Section . — Open into the pelvic cavity by posterior vaginal section and let the 
infected peritoneal fluid run out. Palpate the uterus and appendages, and^ if a collection of 
pus is found, evacuate it. Put in a large size rubber drainage tube and pack the pelvis 
lightly with gauze, letting the ends extend out into the vagina. The gauze may be re- 
moved in a day or two, but the drainage tube should be left in place. 

Abdominal Section . — Open the abdomen by incision in the median lino and make free 
drainage with red rubber tubing to the depth of the pelvis, with or without removal of tlie 
affected tube or tubes, as seems best in the particular case. 

Of the two methods of pelvic drainage, the first (vaginal section) is the preferable 
one in the majority of cases of acute virulent pelvic peritonitis if the inflammation is still 
conflned to the pelvis. When the general peritoneal cavity is not involved, vaginal section 
accomplishes all the important results that can be accomplished by abdominal section 
the emptying of pus pockets and free drainage of the infected area — and with much less 
danger to the patient. Of course, if the infection has already extended to the higher por- 
tions of the peritoneal cavity, there may be pockets of septic fluid in the central abdomen 
which cannot be evacuated from below. Under such circumstances abdominal operation; is 
usually required, either alone or in combination with vaginal drainage. In addition I to 
drainage of the infected peritoneal cavity by vaginal section or abdominal section, or boyi, 
there are certain other measures of much importance in acute peritonitis — namely, stomach 
lavage and withholding nourishment by mouth (to prevent injurious intestinal peristalsisj, 
Fowler posture (for drainage), and the introduction of largo quantities of normal saline 
solution into the system (to strengthen the vital organs and aid elimination). 

9. X-ray Treatment. — X-ray treatment is being employed with good re- 
sults in an increasing number of types of acute inflammation, and it is worthy 
of trial in pelvic inflammation. 

CHRONIC PELVIC INFLAMMATION 

Not all cases of acute pelvic iiiflamination result in chronic salpingitis, 
many undergoing curative resolution with only nonsymptomatic sequelae re- 
maining, such as a few adhesions and some old cellular infiltration. This cura- 
tive resolution without subsequent disturbance may occur in any kind of acute 
pelvic inflammation but is most frequent in the streptococcal and staphylo- 
coccal types which, though more immediately dangerous to life, arc more likely 
to clear entirely if the patient survives. As the infections of this type extend 
primarily to the pelvic connective tissue instead of the tubes, the persisting 
lesions, if any, are usually of the broad-ligament rather than the tubal type. 
Gonococcal inflammation is the type most likely to progress along the mucosa 
into the tube and to remain there as a chronic salpingitis. 

The inflammatory process may be situated principally in the fallopian 
tubes and pelvic peritoneum, or it may be in the pelvic connective tissue. In 
chronic pelvic inflammation the different forms of the disease are more dis- 
tinct than in the acute variety. That is, the cases may be divided into distinct 
groups, representing different localizations of the inflammatory process and 
differing considerably in etiology and pathology and symptomatology. It is 
convenient to divide them into two groups — (a) chronic salpingitis (including 
complicating oophoritis, pelvic peritonitis, exudate, and adhesions) and (b) 
chronic pelvic cellulitis (parametritis). 
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CHRONIC SALPINOITI9 

Chronic salpingitis is due to acute salpingitis. In practically every case 
of genital origin there has been endometritis due to infection following labor, 
miscarriage, gonorrhea, or instrumentation. Prom the endometrium the in- 
flammation extends to the tube, causing first acute salpingitis and later chronic 
salpingitis. 

In chronic salpingitis, the serous exudate (whether in the cavity or in the 
tissues of the tube) has been largely absorbed and the infected areas are sur- 
rounded by protective plastic exudate. Any collection of pus is well walled in, 
and in some cases is sterile from long standing. The adhesions, which at first 
were simply fibrinous exudate are now organized and contain fibrous tissue and 




FIb- 878. Fig. 878. 

Fig. 878. — Chronic salpingitis. Cross-section of tube near outer end, Gyn. Lab- 

Fig. 879. — Chronic salpingitis. Cross-section of tube near uterine end. Notice the ag- 
glutination of the folds and total disorganization of the tubal interior in this and the preceding 
specimen, Gyn. Lab. 

small vessels. The interior of the tube normally presents the beautiful complex 
system of mucosal folds with waving cilia on the surface and the functioning 
cells underneath, as shown in Figs. 99 to 103. In chronic salpingitis the folds 
become swollen and agglutinated and the interior of the tube becomes disor- 
ganized, as shown in Figs. 878 to 880. 

The inflammatory round cell infiltration extends throughout the tube wall, 
and in this chronic stage is characterized by the large number of plasma cells, as 
shown in Fig. 881, A, Plasma cells are distinguished by their eccentric nucleus, 
as shown in Fig. 881, B. They may be further identified by the Unna-Pappen- 
heim stain, which leaves them a bright red. 
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Types of Lesions 

In chronic inflammation of the tube there is found much the same variety 
of pathologic changes as has been mentioned under Acute Inflammation. How- 
ever, the serous exudate has been largely absorbed. The adhesions, which at 



Fig. 881. — A, Chronic ealplngitls, high power from Fig. 880, showing the cells of the in- 
flammatory Inflltration. Most of these are plasma cells. B, Chronic salpingitis, very high power 
from Aj showing details of the plasma cells, especially the characteristic fragmented nucleus ec- 
centrically placed. Qyn. Lab. 
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Fig, 882. — Mild salpingitis on the left side, Contrast this with the normal right tube. Notice tlic 
enlargement and tortuosity of the affected tube, and also the distortion of the flinbriae. 



Fig. 883. — Salpingitis with exudate. On left side la Indicated salpingitis with a few ad- 
hesions. On right side is indicated ealpingitls with extensive exudate and adhesions. The section 
indicates the relation of the thickened tube, the ovary, and the surrounding exudate. 



Fig. 884. — Pyosalpinx. Left tube distended with pus, but with few adhesions. Right tube 
distended with pus and surrounded by extensive adhesions. The section on the right side Indi- 
cates the relation of the distended tube to the surrounding structures. The sectioned ovary Is 
indicated dimly below and to the outer side of the enlarged tube, which has fallen behind and to 
the Inner side of it. 
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first were simply fibrinous exudate, are now organized and some may become 
stretched into long bands or attenuated cords, owing to the constant movement 
of the organs. The cases may be divided in classes as follows ; 

1. Mild Salpingitis (Fig. 882). — In the cases of this class the ends of the 
affected tube are occluded and the fimbriae, matted together and distorted, are 
frequently adherent to the ovary or some other adjacent organ. The wall of 
the tube is thickened and the cavity is empty. 



Fig. 885. — Pyosalplnx with no adhesions. (Kelly — Operative Opnecoloffi/.) 



Pig. 886. — A very large pyosalplnx, removed intact together with the uterus. The speci- 
men was photographed from the back and shows the ovary and the tortuous appearance of the 
greatly distended left tube. Gyn. Lab. 


2. Salpingitis With Exudate (Fig. 883). — In the cases of this class there 
is a mass of exudate about the tube, binding together the adjacent organs, 
with more or less damage to the various organs involved. 

3. Pyosalpinx (Figs. 884 to 888). — The occluded tube contains a collec- 
tion of pus. There may or may not be extensive exudate and adhesions. There 
is no pns outside the tube. 
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These tubes may gradually enlarge until of great size (Figs. 886, 887), 
or the inflammation may break through and cause extensive peritubal adhe- 
sions, as shown in Figs. 884 and 888. The affected tubes are usually thick- 
walled and contain pus (Fig. 887), which may be still infective or may be 
sterile. Ordinarily in these closed cavities gonococci are automatically killed 



Fitf. 887.— Section through a pyosalpiiix, contrasting the fairly normal uterine end of the 
lube (to the left) with the distended portion. The pus in the tube has been hardened by preserva- 
tion of the specimen in formalin. Gyn. Lab. 



Fig. 888. — Pyosalplnx with very extensive adhesions. (Kelly — Operative Oyneoology.) 


by their own products in three or four months. The large sterile tubal abscess 
remains as a foreign body, causing persistent or recurring disability. Not infre- 
quently there is secondary infection by colon bacilli or other bacteria, coming 
in from adjacent organs or by the blood stream. 

4. Ovarian Abscess. — The inflammation may extend to the ovary, forming 
an ovarian abscess in connection with a tubal abscess, as indicated in Fig. 889, 
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right side of pelvis. More rarely there is a distinct ovarian abscess without 
evident pus formation in the tube, as indicated on left side of pelvis, 

5. Diffuse Pelvic Suppuration (Fig. 890).— In the cases of this class the 
pus has extended outside the tube. As the pus extends in various directions, 



Fiff. 890. — Diffuse pelvic suppuration from pyosalplnx. The pus has broken through the 
^ube wall, spread among the intestinal coils and gravitated to the cul-de-sac. A window, cut in 
the distended tube, shows the connection of the suppurating tract with the tubal cavity. 


the exudate extends in front of it, shutting it off from the general peritoneal 
cavity. As in acute inflammation, this process may extend until all the pelvic 
organs are bound together in an irregular mass, with pus lying in the spaces 
between them. 
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6. Hydrosalpinx (Fig. 891). — The tube may be much distended and con- 
tain serous fluid, but no pus. As the result of the pressure of the fluid within 
the closed tube the largest part of the mucous lining is destroyed. Only here 



Fig. 892. Fig. 893. 


Fig. 892. Hydrosalpinx. Notice how the presaure of the fluid destroys the mucosal folds, 

leaving only a few remnants. 

Fig. 893. — This shows, under higher power, the small fold-remnant at the top in Fig. 892. 
Gyn. Lao. 

and there a preserved typical fold can be seen. There may or may not be 
many adhesions. This condition is designated hydrosalpinx, and is usually 
the result of a very low-grade infection. The fimbriae in the chronic pus tubes 
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and in hydrosalpinx are usually found adherent, retracted toward ihe lumen. 
This is due to the fact that the fimbriae are merely continuations of the mucous 
lining of the tube, and with the chronic inflammation and resulting fibrous 
contraction, are drawn in mechanically. These tubes are often bound in the 
cul-de-sac by adhesions. 



A. 


B, 


Fig. 896.— -Nodular aalplngiUa, cross-sfiction. A, Shows a markedly thickened tube. The 
thickness Is due entirely to chronic Inflammation and fibrous tissue formation m the wall, rne 
lining epithelium Is Intact— see B. B, High power of A. NoUce Inflammatory Infiltration of the 
wall and the Intact epithelial lining of the cavity. Gyn. Lab. 
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The distention of the tube tends to flatten out the folds till only remnants 
remain, as shown in the photomicrographs in Figs. 892 and 893. 

7. Nodular Salpingitis.— The wall of the tube becomes greatly thickened, 
the thickening being so irregular as to give the tube a distinctly nodular ap- 
pearance, as indicated in Fig. 894. Usually both tubes are affected, and fre- 
quently there is also chronic oophoritis of one or both sides. The microscopic 
picture is shown in Fig. 895. 

8. Adhesions. — There is a class of cases of chronic salpingitis in which 
the tubal trouble is slight or has largely disappeared, but the resulting peri- 
toneal adhesions are extensive and troublesome, dislocating the tubes and 
ovaries and holding them flrmly in abnormal positions. In such cases all 
active infection may have disappeared, leaving only the sequelae, consisting 
of exudate, adhesions, and distortions, as indicated in Fig. 896. 



Plff. 896.— Multiple adhesions from chronic pelvic Inflammation. This Illustration repre- 
sents a posterior view of the pelvic organs, with the Intestinal coils pushed upward and to the 
sides to show the numerous adhesions. 


S]rmptoins 

The symptoms of which the patient complains in chronic salpingitis are 
hRclfu c h f and paia in the pelvis, increased by walking or working. There is 
tenderness in tlie lower abdomen, usually over one or both tubes. There aie de- 
cided menstrual disturbances, consisting of painful menstruation, prolonged 
menstruation, and an increase of all the troublesome symptoms at the men- 
strual periods. The patient complains of weakness and loss of weight, and an 
inability to stand wall\ing or working as she formerly did. Vaginal discharge 
is usually present, due to the accompanying endometritis. There occur also 
exacerbations, in which the patient has sharp pain and some fever, and is sick 

in bed from a few days to several weeks. 

On examination there is found tenderness in the tubal region of one or 
both sides and in most cases a mass in the same region. If the inflammation 
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is slight, there may be no mass of exudate, but simply a thickening of the 
affected tube. If the inflammation is more marked, there is a distinct mass 
beside the uterus in the tubal region, fixing the uterus to the pelvic wall. If 
the inflammation is still more marked, the posterior cul-de-sac contains a mass 
of exudate, or the whole pelvis may be filled with a mass, which forms a wall 
above the plane of the vagina (Fig. 866), and the uterus is fixed immovably 
in this roof of exudate. The exudate is tender when pressed upon and, if there 
is a large collection of pus, fluctuation may be felt in the cul-de-sac of Douglas 
or in the tubal region of one side. The uterus is fixed, and attempts to move 
it cause pain. The amount of fixation or limitation of movement depends, of 
course, on the extent of the exudate and adhesions. 

The cases of chronic salpingitis frequently present also complications — 
laceration of pelvic floor, laceration of cervix, retroversion of uterus, and 
chronic endometritis. These conditions should be searched for and noted, jfor 
they muj^t be taken into consideration in the treatment. 

Diagnosis 

The diseases which may be confounded with chronic salpingitis, and which 
therefore must be taken into consideration in the differential diagnosis, are 
as follows: 

Chronic endometritis. 

Myoma the uterus. 

Pelvic endometriosis. 

Tubal pregnancy, with chronic symptoms. 

Tuberculosis of the tubes and peritoneum. 

Ovarian and broad ligament tumors. 

Chronic appendicitis. 

Mucous colitis. 

Bladder and rectal affections. 

Pelvic neuralgia. 

In chronic endometritis^ without pelvic inflammation, the trouble is conflned to the 
uterus, and consequently there is no marked tenderness nor any inflammatory mass out- 
side the uterus. 

In myoma of the uterus usually the symptoms are of gradual onset, and consist prin- 
cipally of menstrual disturbances, particularly increased flow. There is absence of fever 
and absence of attacks of pelvic peritonitis. The mass is Arm, has a definite and rounded 
outline, is intimately connected with the uterus and there is not the marked tenderness 
that is found in pelvic inflammation. There is no fixation unless the tumor is large enough 
to impinge on the pelvic wall. The uterus and tumor are movable "together, but not sepa- 
rately. 

Pelvic endometriosis is a condition often so difiicult to differentiate from chronic 
inflammation that it is well to consult the detailed consideration of symptoms given under 
that disease. 

Tubal pregnancy, with chronic symptoms, is a serious condition which has often 
escaped recognition, because the atypical accompaniments of the supposed chronic inflam- 
mation were not analyzed. These are given detailed consideration under Tubal Pregnancy. 

Tuberculosis of tubes and peritoneum should be suspected when there are decided 
symptoms of pelvic inflammation in a young woman who has had no opportunity to con- 
tract pelvic inflammation — that is, in a woman who has never had endometritis. There 
is gradual onset, usually, and persistent progress without the marked improvement usually 
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following the treatment of ordinary pelvic inflammation. There may be encysted ascites — 
a collection of fluid shut off from the general peritoneal cavity by adhesions — without the 
marked pain and fever that would come with a collection of pus. Other points are evidence 
of tuberculosis elsewhere, and emaciation, gradual but marked and persistent, and more 
than accounted for by the small amount of pain and fever. 

Ovaxian and Broad Idgameiit Tumors present a gradual onset of symptoms. There 
is absence of fever and of marked menstrual disturbance and of severe attacks of pelvic 
peritonitis. There is usually a definite tumor mass without particular tenderness and 
without fixation. In the case of an ovarian tumor the mass can usually be moved about 
in the lower abdomen. There may be distinct fluctuation without racked tenderness, in- 
dicating that the fluid is not pus. 



Flfir. 897. Wig. 898. Fig. 899. 

Figs. 897 to 899. — Differential diagnosis of pelvic Inflammation. A mass low behind cervix. 
Fig. 897. Inflammatory mass filling cul-de-sac. Fig. 898, Blood Ailing cul-de-sac. Fig. 899, Fecal 
mass distending rectum back of cervix. 



Fig. 900. Fig. 901. Fig. 902. 

Figs. 900 to 902. — Differential diagnosis of pelvic Inflammation. A rounded mass rather 
high In cul-de-sac. y\g, 900. Tubal mass. Fig. 901. Small myoma on posterior wall of uterus. 
Fig. 902. Small ovarian cyst. 

Ohronic Appendicitis may be difficult to differentiate from chronic salpingitis of the 
right side. The facts pointing to appendicitis are as follows: 

a. High location of the painful area, at McBurney's point, without a painful area at 
the site of the fallopian tube. 

h. Stomach and Intestinal disturbance, preceding and accompanying an attack. Also 
pain in the region of the umbilicus, rather than in the back. 

c. High location of the mass of exudate — not felt so well from vagina as would be a 
mass about the fallopian tube. 

d. Absence of endometritis and absence of a history of previous uterine sepsis or 
gonorrhea. 

e. No marked increase of the trouble at the menstrual periods. Even appendicitis 
may show some increase then, but it is not so marked as in salpingitis. 
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In a case of inflammation in the right lower abdomen in a girl, or in a woman who 
has never been pregnant nor had any uterine infection, the trouble is more likely to be 
appendicitis. On the other hand, in a case of inflammation in that locality in a woman 
who has once had infection of the uterus, the probability is in favor of salpingitis. In 
some cases it is impossible to make a positive differential diagnosis until the abdomen is 
opened. In fact, it not infrequently happens that both structures are involved in the inflam- 
matory process, the inflammation beginning in the tube and extending to the appendix or 
beginning in the appendix and extending to the tube. 

Other intestinal diseases also must be excluded. Mucous colitis is the one which has 
most frequently be^ mistaken for chronic tubal or ovarian inflammation. The points that 
distinguish mucous colitis from chronic pelvic inflammation are (a) the character of the 
pain (resembling intestinal cramps and extending throughout the lower abdomen), (b) the 
passage of characteristic masses of mucus during some of the attacks, and (c) the absence 
of any palpable pelvic lesion. 

There are also diseases of the urinary organs that may be confounded with chronic 
pelvic inflammation. All those afTcclions must be excluded by a knowledge of the symp- 
toms and signs that accompany them. , 



FIff. 903. Fig. 904. 


Fig. 903. — Thickened tube and ovary prolapsed into the cul-de-sac behind the uterus. 
(Montgomery — Practical Oynecology, The Blaklston Company.) 

Fig. 904. — An abscess behind the uterus. (Montgomery — Practical Oynecology.) 

In pelvic neuralgia and in neurasthenia, and in hysteria, witliout complicating pelvic 
inflammation, there is no abnormal mass wdthin the pelvis. In pelvic neuralgia the tenderness 
may be localized along the pelvic nerve trunks (see Fig. 244). Certain conditions in the 
posterior cul-de-sac area that must bo differentiated in examination are indicated in Figs. 
697 to 904. Masses occurring in the broad ligament urea are indicated in Figs. 905 to 908. 

Treatment 

In the treatment of chronic salpingo-oophoritis, there are certain general 
measures, which are applicable to practically all cases, and there are also 
special measures which are applicable to special conditions only. 

General Measures 

1. Attention to the general health is important. This includes diminution 
of work and family care to the point where it is not exhausting, regular sleep, 
periods of rest (especially at the menstrual time), proper nourishment, elimi- 
nation, blood making, and special medication needed for any special conditions. 
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2. Vaginal douches, as needed to take care of any irritating vaginal dis- 
charge. These may be the ordinary vaginal douche or the long hot douche, 
as preferred. 

3. Office treatments, for anything which may be improved thereby, and 
also for observation as to progress under the measures being employed. 

Special Measures 

1. Correction of local complications is important. Such associated condi- 
tion may be a factor in prolonging the trouble, such for example as chronic 
cervicitis or chronic endometritis persisting from the inflammation which ex- 
tended to the tubes. In such a case, troublesome chronic salpingitis may 
sometimes be decidedly benefited by removal of the cervix infection by coniza- 
tion and improvement of intrauterine condition by curettage. 

2. Heat treatment in the form of the electric baker may be employed with 
benefit in case of exacerbation with acute or subacute symptoms. Also, in 
some cases a course of chemotherapy in the form of sulfanilamide medication 
may be beneficial. 

3. If there is a collection of pus low in the pelvis, it should be opened and 
drained by vaginal operation, according to the technique given in detail under 
Acute Pelvic Inflammation (Figs. 868 to 871). In the after-treatment, the 
drainage tube will have to remain in longer than for an acute abscess of the 
same size, for the chronic abscesses have thicker walls and hence collapse 
more slowly. 

4. If there is an inflammatory mass high, which probably contains pus or 
which continues to give serious trouble after a thorough trial of the general 
measures, abdominal operation for the removal of the mass may be necessary. 

In this connection it is important to differentiate between tubal masses and 
inflammatory masses in the connective tissue (cellulitis, parametritis). In the 
latter, abdominal operation is definitely contraindicated for two reasons. Such 
masses, being in the connective tissue, cannot be extirpated as can a salpingo- 
ovarian mass. Again, they are usually due to streptococci, which may be still 
virulent, and hence if the mass is disturbed at all it should be by vaginal drain- 
age, to avoid peritoneal contamination. 

6. Avoid Radical Operation in those cases in which the examination shows 
only a somewhat thickened and tender tube (catarrhal salpingitis), or a 
slightly enlarged and sensitive and perhaps prolapsed ovary (cystic ovary), 
or adhesions with some induration and fixation, but with no distinct mass. 
Give a thorough trial of the nonoperativc measures previously mentioned, 
with such additions and modifications as the peculiarities of the case may 
suggest. Some such cases may be benefited by the special application of deep 
heat, such as diathermy with its localization of maximum heat to the deep 
area affected, or the Elliott treatment with its general diffusion of heat 
throughout the pelvis. 

Careful study should be made of the patient generally — of all the organs. 
In some such cases it will be found that the principal trouble is some general 
disease or some local disease in another portion of the body, the pelvic disi- 
brder being of secondary importance. If nothing is found outside the pelvis 
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to account for the patient’s symptoms and all other measures fail to relieve 
the pelvic distress, operation is to be considered. 

6 , In the operative cases, when the patient is under thirty-five years of 
age and the pathologic condition will permit, it is advisable to preserve enough 
ovarian tissue to continue menstruation and enough fallopian tube to make 
pregnancy possible^ if the organs do not seem seriously involved in the inflam- 
matory process. 

Preservation of an organ which is the seat of active chronic inflammation 
may necessitate another serious operation at a later date, but in those cases in 
which all active inflammation has disappeared, leaving only adhesions and 
exudate, it is often possible to preserve in place part of an ovary and part of a 
tube, which by proper treatment may continue their functions. Even if preg- 
nancy does not take place, the simple fact that it may take place — that it is 
possible — leaves the patient in a much better frame of mind. 

If the uterus must be removed, one ovary at least should be preserved, \ if 
it is not diseased, because the preservation of one ovary, or even part of 
ovary, tends to prevent those troublesome nervous sjouptoms which frequently 
accompany the artificial menopause and which sometimes become serious. 

CHRONIC PELVIC CELLULITIS (PARAMETRITIS) 

Parametritis is chronic inflammation of the connective tissue surrounding 
the uterus, being synonymous with cellulitis. There is usually more or less 
secondary infiltration of the connective tissue in all extensive pelvic inflam- 
mations, and sometimes pus of tubal origin will make its way into the connec- 
tive tissue. Most of the cases of well-marked cellulitis, however, are due to 
extension of infection directly from the uterus into this region. 

Etiology 

Chronic cellulitis is due to a preceding acute cellulitis and consequently 
has the same causative factors. It is usually due to infection following labor 
or miscarriage, the bacteria passing directly through the wall of the uterus into 
the connective tissue or through tears of the cervix. In other cases it can be 
traced to operation on the cervix, to operation within the uterus, to instrumental 
examination of the interior of the uterus, or to attempts at abortion. Cellulitis 
alone (without tubal involvement) is usually due to the streptococcus, staphylo- 
coccus, or colon bacillus — practically never to the gonococcus. This point is 
further discussed under differential diagnosis and selective treatment. 

Pathology 

Pelvic cellulitis, like inflammation of connective tissue elsewhere, is es- 
sentially an acute or subacute lymphangitis, running its course and ending 
in resolution or abscess formation, or a mass of unabsorbed exudate and in- 
filtration, which may or may not conceal a focus of pus in its interior. Oc- 
casionally the infection will progress through the wall of the uterus as a 
thrombophlebitis and later break through the broad ligament veins into the 
connective tissue. The condition in any particular case may vary from a small 
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area of induration on one side of the cervix to extensive induration, involving 
the connective tissue all around the uterus and extending out to the pelvic 
wall on each side. The process may extend forward into the connective tissue 
beside the bladder, or backward along the sacro-uterine ligaments. 

Symptoms and Diagnosis 

The S3nnptoms arc much the same as those due to salpingitis — namely, 
backache, pain in the lower abdomen, tenderness in pelvis, and menstrual dis- 
turbances. The severe exacerbations, so characteristic of salpingitis, are not 



Fig. 905. — Diagnosis of chronic parainoti ilis (pelvic cellulitis). There is firm Inflltratlon 
in the broad llRarncnt of one or both sides. Notice ijow tlie outline of the firm inflltratlon fol- 
lows the outline of the connoclivc tissue area. A, X'crlical .side-to-side section. B, Transverse 
section. 



Fig. 906. — Diagnosis of permi’eteritia. The limited iiiflltration is in the region of the ureter. 
Also, there arc usually accompanying symptoms indicating cystitis or ureteritis. 


present usually in cellulitis, unless there is complicating salpingitis. Often 
the principal complaint is dyspareunia, the pain in coitus being due to the 
fact that movement of the cervix causes pain from the adjacent connective- 
tissue inflammation. 

On examination, induration of extreme hardness is felt very low in the 
pelvis and closely attached to the sides of the cervix— the portion of the 
uterus in contact with the connective tissue (Fig. 905). The marked indura- 
tion^ may extend out to the pelvic wall, and may be so intimately attached to 
the bone and so hard as to appear to be a bony or cartilaginous outgrowth 
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from the wall of the pelvis. Parametritis (of uterine origin) is to be distin- 
guished from another inflammatory mass in this locality, namely, ureteritis and 
periureteritis (Fig. 906). As the location and tenderness are the same, the dis- 
tinction is made by the accompanying history and symptoms. 

An intraligamentary myoma (Pig. 907) is distinguished by the rounded 
outline, its broad uterine connection and free outer margin, the absence of 
tenderness, and the accompanying history and symptoms. A parovarian cyst 
has the additional distinguishing point of being soft, and there may be distinct 
fluctuation. 



Fig. 907. — Diae^nosis of uterine niyoin.a projecting: Into tlie broad ligament Notice the 
distinct clear-cut outline some distance from the pelvic wall, which outline can be traced di- 
rectly into the outline of the uterus. In a parametritis mass of that slisc the inflammatory irt- 
flltratlon would extend to the pelvic wall, giving fixation of the mass to the wall, and the 
margins of the infiltration would shade off gradually. 



Fig. 908. — Diagnosis of a broad ligament cyst. This presents the clear-cut margins of a 
tumor, to distinguish It from Inflammatory infiltration, and presents cystic fluctuation or soften- 
ing to distinguish it from a myoma. 


In some cases the chronic inflammatory mass involves both the tubal area 
and the connective tissue area. When such is the ease and it is difficult to 
determine whether the primary lesion was parametritis or salpingitis, the history 
of the trouble (cause and subsequent course) may help. The differentiation 
between parametritis and salpingitis is very important in all cases, for the type 
of treatment to be employed hinges upon it. A broad ligament mass is likely 
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to be streptococcic, and may still contain viable streptococci that could cause 
fatal peritonitis if the mass were attacked and opened into by intraperitoneal 
operation. 

Differential Diagnosis and Selective Treatment of Chronic Pelvic 
Inflammatory Masses 

The importance of postponing operation in gonococcal masses until auto- 
matic sterilization has taken place, the persistence of virulence in streptococcal 
masses and how to recognize them before operation and what to do for them 
when operation is necessary, and other points of interest were considered in 
detail in a published study of this subject by the senior author (What Is the 
Preferable Time for Operation for a Chronic Inflammatory Mass in the Pelvis T), 
and the following summary is largely from that study. 

1. Bacteriologic studies in the several reported series of cases (comprising 
about 3,600 cases) of chronic pelvic inflammation (excluding tuberculosis) 
showed that the tubal contents were sterile in more than half. This indicates 
that sterilization of the infected focus takes place automatically within a reason- 
able time in the majority of cases. 

2. Abdominal removal of the mass while the bacteria are active and virulent 
results in fatal peritonitis or localized infection in many of the cases. Abdomi- 
nal removal of the mass after the bacteria are dead or greatly attenuated is 
almost never followed by infection, even though there is extensive escape of pus 
into the pelvis. Hence abdominal operation for a chronic inflammatory mass in 
the pelvis should not be undertaken before the period of probable sterilization, 
except in those rare cases in which, in spite of palliative measures, the pa- 
tient’s life is threatened by the severity of the inflammation and the infected 
focus cannot be satisfactorily drained extraperitoneally. 

3. The time required for the death of the bacteria or for their effective 
attenuation varies greatly in different cases. The persistence of virulence 
depends largely upon the character of the infection. The two infections con- 
cerning which definite information has accumulated as to persistence of viru- 
lence are the gonococcal and the streptococcal. 

In the gonococcal cases the bacteria are dead or attenuated to practical 
sterility within three or four months from the beginning of the trouble. In 
such cases abdominal section may be safely undertaken after this period. In 
the streptococcal cases, on the other hand, the bacteria live and retain their 
virulence indefinitely. In some cases there seems to be a diminution in the 
virulence, but this is erratic and not to be depended upon. Abdominal section 
for a mass of streptococcic origin is never safe. Such an operation at any 
time, even years after the infection, is liable to be followed by fatal peritonitis. 

4 . These two classes may be distinguished before operation in most cases, 
the distinguishing characteristics of each being found in the apparent cause of 
the trouble and the location of the lesion. 

ClasBification. For the purpose, then, of considering the persistence of virulence in 
a practical way, i.e,, as a guide to treatment, the cases of chronic pelvic suppuration 
(tuberculosis excluded) n^ay be divided into two classes — the gonococcic and tha strepto- 
coccic. To be useful, this classification must be made before operation, that is, it must 
be a clinical rather than a strictly bacteriological classification. Of course, from a bac- 
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teriologic standpoint there are other cases, due to other bacteria, but in the present state 
of knowledge these other cases cannot, as a rule, be distinguislied before operation, and, 
even if they were distinguished, not enough information has accumulated to show the 
average persistence of virulence in such cases. Consequently, when confronted with a case 
of nontuberculous chronic pelvic inflammation, the endeavor should be to decide whether 
it belongs to the gonococcic or streptococcic class, ignoring for the time the fact that it 
may possibly be due to other bacteria, wliich in point of virulence lie between these two 
extremes. 

How may the gonococcic and the streptococcic cases be distinguished before opera- 
tion f What diagnostic facts are available at that time? Bacteriologic examination of 
the urethral or uterine or other discharge is of assistanco in only a small proportion of 
these chronic cases, for, as a rule, the bacteria have disappeared from the discharge. 
Hence we must depend on other information obtainable before operation. Fortunately the 
gonorrheal cases and the streptococcal cases differ usually in two particulars, namely, (a) 
in the apparent cause of the trouble, and (b) in the location of the lesion. As a rule, 
these distinguishing points may be settled and the case definitely classified by an accurate 
inquiry into the onset of the trouble and a careful bimanual examination. I 

Uncertain cases are to be classed with one or the other, as the preponderance o:^ evi- 
dence warrants, and are to be given treatment accordingly. After operation, bacteriologic 
examination may show other bacteria, either alone or associated, and, if accurate records 
are kept of the histories and bacteriologic findings in large series of cases, it may be pos 
sible later to form a third clinical class, comprising one or more of the miscellaneous' or 
mixed infections. For the present, however, the two classes, gonococcic and streptococcic, 
are all that can, as a rule, be satisfactoril}*^ distinguished before operation. 

Gonoi’occic (’iiAss (Clinical) 

In the gonococcic class (clinical) the distinguishing points are (a) that the pelvic 
inflammation is preceded by evidence of gonorrhea or comes on withoul. apparent cause 
and (b) that the lesion is located in the tube, as indicated in Fig. 863, extending thence 
to the ovary or adjacent xieritoneal surfaces but not involving the connective tissue 
(parametrium) to any decided extent. As so much diagnostic importance is attached io 
these two points, it is necessary to consider them somewhat in detail. 

a. Apparent cause or mode of onset. As a general proposition it may be said thut 
the gonococcus is the only germ that will spontaneously invade the normal nonpuery>eral 
uterus and tubes. There are exceptions. Heidel reported that of 56 girls under Icii years 
of age operated on for appendicitis, five had peritonitis due, not to appendicitis, bul to 
acute salpingitis. He states positively that the infections reached the tubes by way of 
the vagina and uterus, and that gonorrhea was excluded in every case. Cultures showed 
the ordinary pus germs. The inflammation was virulent and every patient died in spite 
of operative treatment. He observed the same clinical picture in two girls past ten years 
of age, both of whom died. In contradistinction to these cases in children, he states that he 
has never seen such penetration of normal genitalia by streptococci or staphylococci in the adult. 

General experience is in accord with this statement in regard to adults. Purulent 
inflammation beginning in a normal adult nonpuerporal vagina or uterus, and later extend- 
ing out into the pelvic cavity, may be set down as almost certainly gonorrheal. The 
patient must of course be questioned closely enough to eliminate an early miscarriage and 
also any intrauterine instrumentation (curettement, intrauterine treatment, sounding in exami- 
nation, etc.). The probability of gonorrhea is increased if the purulent discharge (‘‘free 
leucorrhea”) began within a few weeks after marriage. Again, in a large proportion of the 
cases of gonococcal leucorrhea there is urethritis, causing burning on urination and in- 
creased frequency of urination. This discharge and disturbance of micturition may last 
a few days or much longer. It may precede the pelvic inflammation by a few days or a 
few weeks or a few months. A history of abscess of one of the vulvovaginal glands has 
about the same signiflcance ns a history of urethritis. These structures are frequently 
involved in gonococcal leucorrhea, but very seldom in leucorrhea froip other causes. 

In those cases in which the vaginal and uterine gonorrhea did not cause sufficient 
disturbance to be noticed, the pelvic inflammation began without apparent cause. A con* 
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siderable proportion of the gonorrheal cases give such a history. Hero, again, one must 
be careful not to overlook an early miscarriage or some intrauterine instrumentation. Also, 
it is important to trace the inflammation back to its very beginning, for some cases of 
puerperal infection are very mild in outward manifestations and do not cause much trouble 
until there is an exacerbation after several weeks or months. In these cases, however, 
there is usually a history of some disturbance during the puerperium, from which the 
patient recovered to a large extent, but not entirely. On the other hand, an inflammatory 
trouble, at flrst apparently due to a miscarriage or full-term delivery, may on careful ques- 
tioning be found to antedate the pregnancy and to be due to a preceding gonorrheal infection. 

In the examination a search should be made about the external genitals for evidences 
of an old gonorrhea — signs of previous inflammation of the urethra or of the vulvovaginal 
glands, such as red spots (macula) gonorrheea) in these situations, or secretion that can be 
pressed from the structures. Bacteriologic examination of discharge from the urethra, 
vulvovaginal glands, vagina, or cervix may show gonococci. Negative findings, however, 
do not exclude gonorrhea, for in many of the chronic cases the causative bacteria have 
disappeared from the discharge. 

b. Location of the lesion. The extension of gonorrheal inflammation is almost in- 
variably along the uterine mucosa into the tube, and any further extension is toward the 
ovary and the peritoneal cavity. Gonococci very seldom extend through the uterine wall 
into the parametrium. Kven when they do extend into the connective tissue, they are 
not likely to form an inflammatory mass there. Bteinachneider and Schaefer injected pure 
cultures of gonococci into coiineetivc tissue, but no decided inflammatory action resulted. 
Though purainetrial abscess may occasioiially result from gonococci, as demonstrated by 
Wertheim and others, it is so rare as to be a curiosity. 


STRKi'Tococcrc Class (Clinical) 


The distinguishing characteristics are (a) the apparent cause of the trouble and (b) 
the location of the lesion. The inflammatory lesion is located in the parametrium, either 
in the connective tissue as in Fig. 8G4 or in the veins as in Fig. 865, 

a. Apparent cause. Nearly all the streptococcic inflammatory masses in the pelvis 
can be traced to sepsis following labor or miscarriage. In the adult, streptococci do not 
spontaneously penetrate the nonpuerperal uterus. Aside from labor or miscarriage, strep- 
tococcus infection may be due to ciiretteiiient or other uterine operation, to intrauterine 
application or sounding, to a stem pessary, or to conditions caused by carcinoma or fibroid 
or chronic inflammation. If a pelvic inflammatory trouble cannot be traced to one of the 
causes above mentioned, it is almost certainly not streptococcic. In taking the history, care 
must be exercised not to miss an early miscarriage or an intrauterine treatment. Care 
must be taken also to trace the trouble back to its very beginning, otherwise an exacer- 
bation remote from the causal miscarriage or labor may be mistaken for the beginning 
of the trouble. 

On the other hand, not all puerperal cases are streptococcic. About twenty-five per 
cent of puerperal infections are gonococcal. They are usually of a mild type and subside 
quickly, but it must be kept in mind also that other puerperal infections (staphylococcic 
and even streptococcic) may run a mild course. Consequently the mildness of the pre- 
ceding septic attack must not be given too much weight. Outside of external evidences 
of gonorrhea (about the vulva or in the discharge), most dependence is to be placed on 
(he location of the lesion. Streptococcus lesions are usually parametrial, while gonococcus 


lesions are usually tubo-ovarian. v • j 

Another complicating factor in these puerperal cases is that there may be a mixed 
infection, causing both kinds of lesions to be present. Stone and McDonald reported such 
a case. This case furnished also a beautiful and striking illustration of the fact that the 
gonococcus spreads by way of the mucous membrane and the streptococcus by way of the 
coanective tissue. The gonococci occupied the right tube and extended thence into the 
peritoneal cavity, while the streptococci occupied the right broad ligament and extended 

theace into the peritoneal cavity. , . - ^ . • ... 

b. Location of the lesion. A chronic lesion in the pelvis of streptococcic origin is 

nonrly always in the connective tissue (parametrium). Unlike the gonococcus, the itmptn- 
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coccus does not progress along the mucosa into the tube, but penetrates the wall of the 
uterus and extends into the connective tissue. It not infrequently extends from the connective 
tissue to the peritoneum, causing peritonitis. Of course, in exceptional cases streptococci 
may pass from the uterus into the tube, but in such cases they are likely to pass on through 
the tube and cause fatal peritonitis. Consequently, in the streptococcic cases that survive the 
acute attack and come later for treatment for an inflammatory mass, the lesion nearly always 
involves the connective tissue (parametrium). As before mentioned, Menge found the strep- 
tococcus in four cases of pyosalpinx, while Whiteside and Walton found it in tliree, but para- 
metritis was not excluded. The last mentioned authors endeavored to produce streptococcus 
salpingitis experimentally by injecting into the uterus in rabbits pure cultures of streptococci 
and also mixed cultures of streptococci and staphylococci. In no instance did salpingitis 
result. One rabbit died of acute streptococcus septicemia, while the others simply developed 
a purulent vaginitis for a few days and tlien recovered, and when replaced in the rabbit pen 
became pregnant and bore litters of six rabbits each. Miller, in the bacteriological examina- 
tion of 127 cases of pelvic inflammation, found the streptococcus 7 times, but in no case was 
the lesion a pyosalpinx alone. There are very few exceptions to the rule that strepto- 
coccal masses in the pelvis are parametrial in whole or in part. 

Are all parametrial inflammatory masses streptococcic? Nearly all- That parametirinl 
suppuration is usually due to the streptococcus is substantiated by Eosthorn, Huumi, 
Doleris and Bourges, West, Cullingworth, and others. Hartman and Morax found it in\21 
cases of parametrial abscess. In every such case operated on by Fritsch the streptococcus 
was found to be the cause. It is only occasionally that staphylococci and other bacteria 
are found either alone or associated with the streptococcus. As parametrial inflammation is 
nearly always due to the streptococcus, every case presenting a parametrial mass should bfe 
placed in the streptococcic class until it is definitely proved to be due to some other cause. 

The distinguishing characteristics of a parametrial mass (chronic) are: (a) its situa- 
tion in the connective area, usually in the broad ligament; (b) its low situation in relation 
to the uterus, often coming far down beside the cervix; (c) its intimate blending with the 
uterine wall, as though it were a part of the wall; (d) its intimate blending with the pelvic 
wall, as though it wore an outgrowth from that structure; and (e) its hardness, often being 
so hard as to simulate a cartilaginous or bony tumor growing from the pelvic wall. A tubo- 
ovarian mass, on the other hand, is distinguished by its being situated high, in the tubo- 
ovarian region, or prolapsed into the cul-de-sac; by its not blending so intimately with the 
uterine wall, a distinct groove usually marking the point where the two come in contact; by 
its not blending so closely wdth the pelvic wall; by its presenting to the examining finger a 
portion of the rounded outline of the tube or ovary; and by absence of the cartilaginous hard- 
ness often seen in chronic parametrial masses. 

Persistence of Virulence , — The virulence of the streptococcus persists indefinitely. 
Miller reports one case in which the bacteria persisted for six years and another in which they 
persisted for twelve years. Martin states that streptococci have been found fully virulent in a 
pelvic inflammatory mass after nineteen years. In one instance (case 19) streptococci ap- 
parently disappeared in six months, but the pus also disappeared. The case was one of severe 
sepsis following labor. On the eighth day vaginal incision into a pelvic abscess evacuated 
pus containing streptococci. Six months later, a mass persisting, a vaginal incision was made 
into the cul-de-sac and the mass. No pus was found, but there was serous fluid showing 
staphylococci alone. 

Automatic sterilization of a streptococcus abscess is perhapa-possible, but it is so 
rare that it is not to be counted on. A streptococcal mass in the pelvis is always dangerous, 
and abdominal section for that cause at any time is likely to be followed by a fatal 
peritonitis. The cases tabulated give striking proof of the seriousness of intraperitoneal 
operation in these cases. 

5. What is the preferable time for abdominal operation for a chronic in- 
flammatory mass in the pelvis! This varies in different cases, as follows: 

a. In a case that is clearly gonococcic (agreement on the two points — ^the 
apparent cause of the trouble and the location of the lesion) abdominal opera- 
tion may be considered safe after three or four months from the onset of the 



CHBONIO PELVIC CELLULITIS 


627 


trouble. If after this time the mass is a souree of serious irritation in spite of 
palliative treatment, it should as a rule be removed. On the other hand, if there 
is marked improvement, it is better to wait, as there may be a spontaneous sure. 

b. In a case that is clearly streptococcic (agreement on the t^\’o points) 
abdominal section is •never safe. Even where the temperature and pulse are 
normal and everything quiescent, intraperitoneal operation for the mass may 
cause the patient 's death from streptococcal peritonitis. 

c. In a case that is doubtful (disagreement on the two points) a most care- 
ful study should be made of all the features of the case and every helpful 
diagnostic method should be brought into use to aid in reaching a definite 
conclusion. No intraperitoneal operation should be undertaken until the strep- 
tococcus is excluded with reasonable certainty. In a doubtful case in which 
the abdomen is opened on the supposition that the mass is tubo-ovarian and 
it is found before adhesions are much disturbed that the mass is principally 
in the connective tissue (parametritic), the route of attack should be changed 
to extraperitoneal (per vaginam or above Poupart’s ligament) and the abdomi- 
nal wound closed. Such a lesion probably contains streptococci and the ad- 
hesions of omentum and bowel, Avhich cause the deceptive mass high in the 
tubal region, constitute the protective barrier between the virulent bacteria 
and the peritoneal cavity. When this barrier is broken down, the way is 
opened for a fatal peritonitis. 

6. Other treatment measures. In the treiitinent of old inflammatory infil- 
tration in the connective tissue of the pelvis, the various conservative measures 
may be tried, selecting those which seem best adapted to the particular con- 
ditions present in the case. Deep heat, with diathermy or the Elliott apparatus, 
may give sufficient relief. If there is evidence of jms in the induration, vaginal 
drainage is indicated. Any active inflammation may call for the internal ad- 
ministration of some one of the sulfonamides. 

Complicating conditions are to be searched for and relieved. An associated 
chronic cervicitis should be eliminated, as bacteria from it may be keeping up 
the parametritis. Also, the excision of an enlarged cervix may aid in relieving 
dyspareunia if present. If the trouble is persistent and disabling in spite of 
other measures operation on the mass must be considered. The safest way to 
operate for streptococcal pus collections is by the extraperitoneal method. 
If possible, the pus collection .should be reached and evacuated per vaginam. 
If this cannot be accomplished, it may be practicable to drain the abscess by 
extraperitoneal operation above Poupart’s ligament, as was done in some of 
the eases reported. Inlraperitoneal operation in these eases should be under- 
taken only when the patient’s life is threatened by the severity of the inflam- 
mation and it is impo.ssiblc to reach the mass in a less dangerous way. 
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OTHER DISEASES 

of Fallopian Tubes, Pelvic Peritoneum and Pelvic Connective Tissue 

The following conditions will be considered in the order given: Extra- 
uterine pregnancy, other pelvic hemorrhages (from graafian follicle or tumor), 
tubal tuberculosis, tumors of fallopian tubes, torsion of adnexa, varicose veins 
of broad ligaments, and miscellaneous rare conditions. 

EXTRAUTERINE PREGNANCY 

Extrauterine pregnancy is pregnancy outside the uterine cavity. With 
few exceptions the developing embryo is, in the beginning, located in tpe 
fallopian tube (Figs. 909, 910), consequently the term "tubal pregnancy’’ is 
applicable in most cases. The lodgment and development may occur at any 
part of the tube, as indicated in Fig. 911. A pregnant tube may rupture and 
discharge the embryo and blood mass into the peritoneal cavity, in which case 
there may be complete severance of the vascular connection or the cord may 
remain attached in the tube wall and continue to nourish the embryo, or the 
embryo may remain within the tube and grow there. Occasionally the fer- 
tilized ovum lodges and develops in the ovary (ruptured follicle or other 
crevice) or in some other part of the peritoneal cavity. 

The condition is designated also "ectopic gestation” and "abdominal 
pregnancy.” Certain forms are given special names, for example, "ampullar” 
pregnancy (in outer dilated part of tube), "isthmial” pregnancy (in narrow 
part of tube near uterus), and "interstitial” pregnancy (in interstitial part of 
tube, which is in the uterine Avail). This last type of "extrauterine” preg- 
nancy is within the uterine wall, but not in the cavity, unless it breaks in 
during development. 

Extrauterine pregnancy occurs on the average about once in every two 
hundred cases of pregnancy, and in about 2 per cent of gynecologic cases. 
Though furnishing some of the most striking and severe and easily recognized 
cases of internal hemorrhage, the majority of cases present at first simply 
recurring mild attacks of pelvic disturbance. Consequently, the condition is 
often mistaken for threatened miscarriage or pelvic inflammation, until a 
severe attack shows some additional factor and starts investigation which 
leads to the diagnosis of tubal pregnancy. 

Etiology 

The cause of extrauterine pregnancy is some interference with the down- 
ward progress of the fertilized ovum. The ovum and spermatozoa meet nor- 
mally in the tube, and after fertilization the ovum passes along the remainder 
of the tube and into the uterus, where, having reached the trophoblast stage. 




Fig. 909. — Speeinioii oP Tubul l*regiiam’y. sho'^ing the sumll embryo m its sac and 
old blood clots in the tubal lumen and lieiriorrlmgic areas in the tubal wall. 

Fig. 910, — The oilier side of the .specimen, showing the rupture in the tubal wall, 
through which blood clots may be seen. Gyn. Lab. 
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it becomes attached and develops, constituting a normal pregnancy. Now, 
if the progress of the fertilized ovum is interfered with so that it remains 
in the tube and develops up to its trophoblast stage there, extrauterine preg- 
nancy is the result. The tubal obstruction must, of course, not be so marked 
as to prevent the upward progress of the spermatozoa ; consequently extra- 
uterine pregnancy is impossible when both tubes are completely occluded by 
inflammation or other process. 

The conditions which interfere more or less with the downward progress of the ovum 
are as follows: 

1. Mild salpingitis. Slight inflammation may lead to destruction of the cilia. The 
action of the cilia is supposed to be necessary to the normal progress of the ovum from the 
abdominal to the uterine end of the tube, the peristaltic action of the tube being of 
secondary importance and not suflicient in itself to carry the ovum along. 

Again, such inflammation leads to swelling of the tubal mucosa and mechanical ob- 
struction in the various portions of the tube. This obstruction, while not marked enough 
to prevent the upward progress of the active spermatozoa, may prevent the downward 
progress of the passive ovum. 



Fig. 911. — Diagram representing the sites for the various forms of tubal pregnancy. 1, 
Interstitial pregnancy, t, Isthmial pregnancy. .1, Ampullar pregnancy. 4, Infundibular preg- 
nancy. 5, Tuboovarlan pregnancy. (Gilliam — Practical Gynecology, F. A. Davis Company.) 

2. Adhesions, from inflammation originating in the tube or elsewhere, may so distort 
the tube by bending or pressure as partially to obstruct its lumen. 

3. Tumors within the tube wall or arising from other structures may by pressure 
narrow the lumen of the tube. 

4. Malformations. Abel agrees with Freund that some of the spiral twists which are 
normally present in the tube in the embryo may persist to adult life and cause suffleient 
obstruction to lead to extrauterine pregnancy. Diverticula may lead off from the lumen 
of the fallopian tube. If a fertilized ovum lodges in one of these blind canals, tubal 
pregnancy will result. There mny be also accessory tubes. 

A rudimentary tube which is not open all the way to the uterus may be entered by 
an ovum which has been fertilized by a spermatozoon passed through the normal tube of 
the opposite side. The large fertilized ovum is stopped at the impervious portion of the 
deformed lube, and a tubal pregnancy is the result. Kelly illustrates an interesting case 
in which this same series of events occurred in a rudimentary uterine horn, the horn being 
so separated from the remainder of the uterus that it resembled part of the tube (Fig. 1059). 

Pathology 

When the ovum becomes attached to the tube wall, certain changes begin. 
First, there is marked hyperemia, which leads to some swelling of the structures 
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and to increased growth of all the tissue elements of the tube wall. In the 
mucosa in tubal pregnancy the stroma cells enlarge and become decidua cells, 
though they do not become so large or so closely packed together as in the 
uterine mucosa. There is some hypertrophy of the muscular tissue near the 
attachment of the ovum. Very soon there appear certain interesting changes 



Fig. 913. — Bilateral tubal pregnancy. Drawing showing the conilitlons found at operation. 
Pregnancy near the middle of one tube and at the outer end of other, both ruptured. Tubal 
abortion on left side. (Findley — Surg., Oyneo. and Ohst.^ 


that have a bearing on the early rupture of the pregnant tube. As the fetal 
elements reach into the tubal tissues, seeking nourishment, the wall of the 
tube becomes penetrated by cells of the trophoblast layer, and the resulting 
blood vessel disturbance causes hemorrhage into the wall tissues and into the 
lumen of the tube, as shown in Fig. 909. The trophoblast cells work into the 
muscular layer and weaken it, and gradually penetrate all the way through 
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the wall, causing an early small rupture. Later, the weakened area is extended 
and the opening in the tube wall becomes larger, as shcJwn in Pig. 910. 

On opening the tube, the amniotic sac and frequently the ovum may be seen 
and there is usually a partially organized blood clot filling the rest of the lumen, 
as in Fig. 909. But in some cases the blood clot is all that is seen. 



Fig. 914. — Early tubal pregnancy witli twin embryos. (Jewett — Atn. J. Ohat. d Oynec.) 



Fig. 915. 

Pig. 915.— Advanced tubal pregnancy mass, the contents of which are shown In Fig. 916. 

Fig. 916. — Twin fetuses from a tubal pregnancy which had advanced to term. (Ferguson 
and Otis — Am. J. Obat, d Oynec.) 

Microscopically, trophoblast cells and decidual cells are seen, much as they 
are in a uterine implantation. Fig. 912 shows the characteristic changes in the 
tube wall. A hemorrhagic mass in the tube at operation does not necessarily 
mean tubal pregnancy, for hemorrhage in the tube may be due to some other 
cause. 
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If the blood supply is shut off from the growing ovum, it dies and becomes 
absorbed or calcified. If sufficient circulation is maintained to support life, 
the ovum continues to grow. A number of cases of full-term extrauterine preg- 
nancy have been reported. 

Accompanying the tubal pregnancy there is a decidual reaction in the uterus 
and this decidua is frequently passed as a cast of the uterine canal. When this 
does occur it aids in diagnosis. Not infrequently there is an accompanying 
decidual reaction in the peritoneum and in the ovary. 

Several cases of bilateral tubal pregnancy (Fig. 913) have been reported, 
so it is well at operation to examine the other tube carefully also. Occasionally 
the tubal pregnancy is a twin pregnancy, as shown in Figs. 914 to 916. 


T3rpes of Cases 


Clinically, the cases may be divided into the following classes : 


1. Before Rupture. — The developing embryo with its membranes is( still 
completely surrounded by the unbroken tube. 



Fig:. 917. — Tubal pregnancy, with abortion through the abdominal end of the tube into the 
peritoneal cavity. The end of the tube Is dilated, but the structures have not yet been extruded. 
(Kelly — Operative Oynecology.) 

Fig. 918. — The clots, membranes, and embryo extruded into the peritoneal cavity, (Kelly — 
Operative Oynecology-) 


2 . Tubal Abortion. — If the place of lodgment of the fertilized ovum hap- 
pens to be near the outer end of the tube, the enlargement of the lumen by the 
developing embryo opens the end of the tube, and the embryo and its mem- 
branes may be extruded through this opening into the_ peritoneal cavity, as 
shown in Figs. 917 and 918. This is called “tubal abortion.’’ Tubal abortion 
is accompanied with more or less intraperitoncal bleeding. 

The blood gravitates into the cul-de-sac of Douglas. Adhesions bind to- 
gether the structures above, thus forming a roof which shuts off the blood-filled 
cul-de-sac from the remaining part of the peritoneal cavity as indicated in Fig. 
919. This condition is known as "pelvic hematocele.’’ The blood may be 
gradually absorbed without further disturbance or the hematocele may require 
drainage, as described under Treatment. The very early embryo with mem- 
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branes, having been completely cast off from its point of nourishment, perishes, 
and is usually absorbed without causing further trouble. 

3. Intraperitoneal Rupture With Single Moderate Hemorrhage. — The 
process is practically the same as described for tubal abortion, except that the 
small embryo and membranes and blood clot are extruded through a rent in 
the tube wall instead of through the dilated fimbriated end. The symptoms 
are usually somewhat more severe. 

4. Intraperitoneal Rupture With Repeated Moderate Hemorrhage. — The 

membranes usually remain partially attached within the broken tube, and 
hence the extruded embryo continues to grow, causing trouble later. The 
first hemorrhage leads to peritoneal exudate, with resulting adhesions, which 
bind together adjacent structures. Thus the blood mass and broken tube and 



Fig. 919. — Pelvic lieinaLocelc. Indicating tlic condition where there has been a tubal abortion 
and the blood from it has gravitated to the cul-de*aac and become surrounded by exudate. 


growing embryo are surrounded by a wall of exudate and adherent intestine. 
This wall lessens the danger temporarily. But after a feiv days or a few 
weeks the continued growth causes further rupture of the tube or of the other 
limiting tissues, with accompanying fresh intraperitoneal hemorrhage of small 
OP large amount. More exudate is then thrown out about the new blood mass, 
lessening the danger for a time. This process may be repeated many times 
within the course of a few months, provided the patient does not in the mean- 
time succumb to hemorrhage or peritonitis. Thus there is found in this class 
of cases (Figs. 920 and 921), a gradually increasing mass, accompanied by 
frequent attacks of pelvic pain and marked soreness. This class includes the 
majority of cases of extrauterine pregnancy that come to operation. Whether 
or iK)t the patient’s color and pulse are much affeeled depends upon the 
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severity of the hemorrhages. In many cases the recurring pain and soreness 
are the most evident features, and at the bedside such cases are often mistaken 
for ordinary pelvic inflammation. 

5. Intraperitoneal Rupture With Profuse Hemorrhage. — There is a free 
rupture of the tube, and blood pours out into the peritoneal cavity rapidly and 



Fig. 920. — Tubal pregnancy, with rupture Into the peritoneal cavity. (Gilliam — Practical Ojn^e- 

cology.S \ 



Fig. 921. — Blood mass about tube. Indicating the condition where there has been rupture 
of the tube, with repeated slight hemorrhages, resulting In a large mass of blood and exudate, 
which surrounds the tube. 

in great quantity. It extends among the intestines and in some cases prac- 
tically Alls the abdominal cavity, as indicated in Fig. 922. The patient at once 
passes into a condition of severe shock. She is blanched, almost pulseless and, 
with the air-hunger and extreme pain, presents a most distressing picture. 
The cases of this class have been flttingJy designated as the ^'tragic” cases. 
This severe and persistent hemorrhage is most likely to occur when the develop- 
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ing ovum is situated near the uterus, in that portion of the tube known as the 
^ isthmus, as in Fig, 923. In the vast majority of "cases the bleeding ceases 
when the patient passes into complete shock, which is nature’s provision for 
checking the hemorrhage. In exceptional cases, however, the patient does 
actually bleed to death, either from the first free flow or from a renewal of the 
bleeding due to vomiting, bowel movemetit, sitting up, or other disturbance 
of the newly formed clot. 



yig 922.— Tubal pregnancy with free intraporitoneal hemorrhage, showing a large amount 
of blood In the peritoneal cavity among the Intestinal colls. This constitutes the "tragic" type 
in which there is a sudden large heiiiorrhage and the patient goes Into collapse. (Dickinson— 
American Textbook of Ob^steirics.) 



Fig. 923. — Tubal pregnancy in the narrow portion of the tube (Isthmus) close to the 
uterus. This Is the type In which the primary hemorrhage is likely to be very severe. Qyn. 
Dab, 


6. Rupture Into Broad Ligament. — When the break in the tube wall takes 
place between the layers of the broad ligament, the hemorrhage is into the 
connective tissues of the pelvis — forming a hematoma,” as shown in Fig. 
924. The hemorrhage may be moderate, forming a hematoma in one broad 
ligament, or it may be severe, forming a liematoma which gradually extends 
until it fills most of the connective tissue space in one or both sides of the 
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pelvis. 1£ the extruded embryo continues to grow in the broad ligament, then 
arises the condition designated as “broad ligament pregnancy.” 

7. Interstitial Pregnancy. — When the ovum lodges and develops in the 
interstitial portion of the tube, the resulting condition is known as “interstitial 




51*. 926. — Interstitial presnancv. (Williams, after Bumm — Obstetrics.) 

pregnancy.” This is peculiar in that the development takes place within the 
wall of the uterus, though outside the uterine cavity (see Fig. 925). In this 
form of tubal pregnancy, rupture of the gestation sac usually does not take 
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place until much later than with the ordinary form. Also, the rupture may 
in some cases be into the uterine cavity. Consequently there is a possibility of 
this form of tubal pregnancy terminating as a normal (intrauterine) preg- 
nancy. Interstitial pregnancy in the early stages approaches in symptoms and 
signs very close to normal pregnancy, and hence presents more difficulties in 
diagnosis than a pregnancy farther out in the tube. It is difficult and some- 
times impossible before operation to distinguish between interstitial pregnancy 
and pregnancy in a rudimentary horn of the uterus (cornual pregnancy). The 
latter is an intrauterine pregnancy in an abnormally shaped uterus and does 
not belong to the affection now under consideration (extrauterine pregnancy), 
though it may require the same operative treatment. 

8. Ovarian Pregnancy. — If tlie developing ovum is found within the ovary, 
it constitutes ** ovarian pregnancy,'* of which a few well-substantiated cases 
have been reported. 

9. Wandering Pregnancy. — If the pregnancy is found in the peritoneal 
cavity witliout any apparent connection with the tubes, or uterus, or ovary, it 
is called a ‘^wandering pregnancy,*’ after the maimer of designating fibroids 
which have lost their connection with the uterus. Such a pregnant mass 



Fig. 92C. — Bones removed from the rectum In a case of ectopic pregnancy. The ectopic 
pregnancy terminated by akeletinlzatlon of the fetus and extrusion Into the rectum. (Gustafson 
--J. A. M. A.) 

(fetus and surrounding membranes) may be attached to and receive blood 
supply from various structures. In an interesting case reported by Tuholske 
the placenta was attached to the liver, creating a most serious condition. 
“Abdominal pregnancy” is a general term which has been used to designate 
cases of pregnancy developing in the peritoneal cavity, with or without con- 
nection with the tube or ovary. 

10. Extrauterine Pregnancy Carried to Near Term. — The fetus may de- 
velop to term. The embryo and membranes remain attached to the tube and 
derive nourishment there, and the fetus develops in the peritoneal cavity almost 
the same as in the uterus. In this class of cases, if the patient survives long 
enough and the fetus continues to grow to term, false labor pains come on and 
the child dies, and it then constitutes a foreign body in the abdomen. Again, 
the embryo and membranes may be extruded entirely from the tube and find 
attachment to some adjacent structure, from which nourishment is derived, 
or to some distant structure — for example, the liver, as in the case mentioned 
above. In a rare case the tube itself may gradually enlarge and accommodate 
the growing fetus, as in the case reported by Schumann. 
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Flff. 927, Flff. 928. 


Fig. 927. — Extrautcrlne pregnancy with llthopedion. Showing the litliopeillon in situ. 

Fig. 928. — Showing the lithopcdion removed, and also the .site of the tubal pregnancy. 
( Kelly — Operative Gpnecoloffj /. ) 



Fig. 929.— X-ray of a calcified tumor masa containing fetal bones. This was an eight 
months' extrauterlne pregnancy, calcified and retained for forty years. (Titus and Elsaman— 
Am. /. ObBt, 6 ^neo.) 
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In a few reported cases of extrauterine pregnancy carried to near term, 
the condition has been recognized in time and the child saved alive by operation. 

11. Secondary Changes. — Suppuration may take place, and operation for 
the pelvic inflammatory mass reveals remnants of the tubal pregnancy. If the 
embryo had advanced to bone formation, the bones are found in the abscess. 
Occasionally such an abscess will rupture into the bladder or rectum, discharg- 
ing pus and pieces of bone, to the astonishment of the attending physician. 
Fig. 926 shows the bones discharged from the rectum in such a case. 

In other cases the tissues of the encapsulated dead fetus undergo a kind 
of fatty degeneration which converts them into ''adipocere.'* Occasionally 
some calcification of the soft tissues of the fetus takes place, forming a ‘‘litho- 
pedion, shown inside the abdomen in Fig. 927 and outside with attachment 
to tube in Fig. 928. Such calcification and fetal bones, if any, may produce 
some surprising items in x-ray films of the abdomen. Extrauterine pregnancy 
must be considered whenever bizarre shadows are incidentally encountered in 
abdominal films. An eight-months^ extrauterine pregnancy which became cal- 
cified and was retained for forty years is shown in Fig. 929. 

Symptoms and Diagnosis 

This subject is of interest to everyone called to make a diagnosis in acute 
abdominal affections, for tubal pregnancy must be considered along with the 
other conditions which produce sudden abdominal pain and severe shock. There 
are, however, certain symptoms that usually precede the sudden internal hem- 
orrhage and which help to differentiate tubal pregnancy from the other causes, 
and these differentiating items must be inquired about before making the 
diagnosis of ruptured tubal pregnancy. Not infrequently, in cases diagnosed 
and operated on as such, the operation has revealed that the trouble was not 
tubal pregnancy but some entirely different condition. On the other hand, 
many oases of tubal pregnancy with less severe symptoms are treated as pelvic 
inflammation or as threatened miscarriage, until the persistence of the trouble 
or a severe attack arouses susx)icion of something more serious. 

The symptoms of early tubal pregnancy are (1) a missed menstruation, 
(2) sudden onset of pain (with or without shock), (3) bloody vaginal dis- 
charge, (4) a tender mass beside the uterus, (5) only slight fever, (6) evidence 
of internal hemorrhage, (7) exacerbations of pain and enlargement of the 
mass without corresponding elevation of temperature, (8) symptoms of early 
pregnancy, (9) positive Aschheim-Zondek reaction, and (10) exclusion of in- 
trauterine pregnancy. 

Suppose that you are called to see a patient with pain in the pelvis and lower abdo- 
men, and a tender mass beside the uterus or behind it. Is the trouble ordinary pelvic in- 
flammation or is it tubal pregnancy f As ordinary pelvic inflammation, in the form of 
salpingitis, is the more common affection, it is to be assumed that the trouble is ordinary 
pelvic inflammation and not tubal pregnancy, unless there are special symptoms pointing 
to the latter. 

The special symptoms pointing to tubal pregnancy (but not pathognomonic of it) are 
as follows: 

1. Missed Menstruation. — The patient, previously regular in her menstruation, fails 
to menstruate at the proper time. She goes overtime a few days or a week, or several 
weeks. 
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2. Sudden Onset of Pain. — After going overtime for a few days or a few weeks, the 
patient is suddenly seized with pain in the pelvis, usually severe enough to confine her to 
bed, and in exceptional cases she is completely prostrated and in collapse. 

3. Bloody Vaginal Discharge. — Usually within a few days of the onset of the pain a 
blood-stained vaginal discharge appears. The patient regards this as the return of the 
menstrual flow. But generally it is not so free as the regular menstrual flow, and does not 
stop in a few days as the menstrual flow should, but persists as an irregular bloody dis- 
charge for a week or two — some days present and other days absent. In some cases there 
are shreds of membrane and blood clots in the discharge, leading to the supposition that a 
miscarriage has taken place. 

4. Tender Mass. — This may be well out in the adnexal area or in against the uterus 
laterally or posteriorly. 

5. Only Slight Fever. — The temperature may go up to 102® or even higher at the onset 
of the trouble, but after that it usually ranges about 100® and may go to normal. The 
absence of marked fever is one of the strong points in distinguishing tubal pregnancy from 
early abortion with persistent bloody discharge and infection and salpingitis. 

6. Evidence of Internal Hemorrhage will, of course, vary with the amount of/ blood 

lost internally. If the internal hemorrhage is free, the patient may be in collapse "Within 
a few minutes after the onset of the pain. In other cases the internal bleeding is so alight 
as to produce no effect on the patient's pulse or color — but it causes pain. \ 

7. Exacerbations of Pain Without Apparent Cause and Without Decided Elevation of 

Temperature is characteristic of those cases of tubal pregnancy in which there are repeated 
slight internal hemorrhages. \ 

In salpingitis, with the patient quiet in bed, such exacerbations of pain could be 
caused only by an increase in the inflammatory ju’oeess, and this would be accompanied by 
a decided rise in temperature. 

8. Signs of Pregnancy. — Some of the early signs of pregnancy may bo present — for 
example, stomach disturbance, or pain in the breasts, or softening of the cervix uteri. 

9. Positive Aschhelm>Zondek Pregnancy Test. — This is decisive in differential ding 
nosis between tubal pregnancy and other extrauterine masses in cases in which intrauterine 
pregnancy can be positively eliminated. There are, however, certain complications or 
sequelae of intrauterine pregnancy which may continue the positive Aschheim-Zondek long 
after the termination of the pregnancy, as in remnants of hydatidiform mole or in chorio 
epithelioma. 

10. Absence of Intrauterine Pregnancy. — It may be very difficult to determine, in a 
given case, whether the trouble is tubal pregnancy with slight hemorrhage, or an incom- 
plete abortion with persistent bleeding and mild sepsis and salpingitis. In such a doubtful 
case the uterus may be cleared out with the curette and the scrapings examined. Tf there 
has been recent pregnancy within the uterus, the microscopic examination of the tissues 
removed will show chorionic villi. If the trouble is tubal pregnancy, there will be no fetal 
structures in the scrapings. 

This procedure is somewhat dangerous, for, if tubal pregnancy be present, a fresh 
hemorrhage and a serious one may be started by the manipulations. Consequently, curet 
tago should be employed in these doubtful cases only when serious symptoms make a 
positive diagnosis necessary at once. In such a case the operator should have arrangements 
made so that immediate abdominal section may be carried out should threatening symptoms 
indicating internal hemorrhage arise during the process of curettage. 

11. X-Bay Examination Findings. — X-ray examination may help materially in the dif- 
ferential diagnosis, by positive flndings or by negative findings or by both — the significance 
of the flndings depending on the type of tubal-pregnancy lesion under consideration and 
the conditions from which it must be differentiated. 

Special Conditions. — There are two special conditions or stages of extra- 
uterine pregnancy in which the symptoms may so closely simulate normal 
pregnancy that the true condition is overlooked, namely, before rupture and 
near term. 
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Before Rupture . — Previous to primary rupture the symptoms are prac- 
tically those of an early prcf^nancy. The patient goes over her menstrual time 
without the menstrual flow appearing. There is some nausea, usually most 
marked in the morning, and perhaps some tenderness of the breasts. Pain is 
not necessarily present. There may be some soreness in the pelvis, either gen- 
eral or localized to one side, but this is rarely troublesome enough to arouse 
suspicion of anything abnormal, for some soreness through the pelvis is very 
common in normal pregnancy owing to the marked congestion and the enlarg- 
ing uterus and the new corpus luteum. 

Pelvic examination at this stage shows some tenderness about the adnexa 
of one side, and perhaps a small mass, due to the enlargement in the tube. 
Norma] ovaries, however, are usually tender in early pregnancy, and the ten- 
derness is frequently more marked on one side. The small mass in the tubal 
region is really the only positive evidence of any abnormal condition within 
the pelvis, and as far as known this mass may have been there for a long time, 
due to some previous trouble. Unless a previous examination has shown the 
pelvis to be clear, making it certain that Ihe little mass is of recent develop- 
ment, the diagnosis of tubal pregnancy is hardly justified, for there is not suffi- 
cient evidence to establish it. 

A diagnosis based upon such insufficient evidence will prove erroneous 
in the great majority of cases, as has been amply demonstrated by the opera- 
tive results from sucli hasty diagnoses. In exceptional cases the soreness will 
be so well localized to one side and so marked, particularly on exertion, and 
the tenderness of the little mass so vcjy i)ronoiinced on palpation, in a patient 
previcmsly perfectly well, that with a positive Aschheim-Zondek reaction a 
diagnosis of tubal pregnancy with operation for it before rupture may be 
safely made. But such cases are very rare, tlie conditions so closely simulating 
normal pregnancy that no suspicion of abnormality is aroused, or, if aroused, 
the differential examination signs are not positive. 

It seems probable that a large proportion of the cases set forth as diag- 
nosed and o])erated on ‘‘before rupture’' are really not seen until after the 
primary rupture. There may not be much disturbance from this first rupture, 
only a very slight hemorrhage taking place. But this is sufficient to give the 
few sharp pains, and the persistent soreness, and the markedly tender mass 
without apparent cause — the three symptoms that occupy such an important 
place in the diagnosis of tubal pregnancy after rapture. 

Be careful (1) to make a pelvic examination in every case of early preg- 
nancy in wliich there is sufficient pain or soreness in the pelvis to arouse sus- 
picion of some abnormality, (2) to make no positive diagnosis of tubal pregnancy 
unless the x^hysical signs justify it, and (3) to pronounce no case “before rup- 
ture” which shows blood in the pelvis, or recent plastic exudate and adhesions 
about the tube, or damage to the peritoneal coat of the tube at the time of 
ojieration. 

Near Term . — It is well to be suspicious of extrauterine pregnancy when 
your obstetric patient has “false xmins” a great deal or fails to go into labor 
on time or when some of the examination-signs are not clear. One expects a 
history of a stormy course in an extrauterine pregnancy, but occasionally the 
early trouble is of short duration and after that the fetus develops with sur- 
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prisingly little disturbance. Also, the patient's plausible assumptions that the 
various abdominal discomforts were due to common ailments, may throw one 
off guard. In all cases it is important to determine definitely that the fetus is 
really in the uterus. 

In the case of a large mass in which the diagnosis lies between cxtrautcrine 
pregnancy near term and a large tumor or intrauterine pregnancy or a com- 
bination of tumor and pregnancy, x-ray examination may aid by showing fetal 
bones within the uterus or outside it or possibly by showing mass outlines 
which aid interpretation. 

Even Avith x-ray examination, however, the diagnosis may be difficult. 
Aschman and lie) wig report an instructiA^e case in which examination findings, 
including a check-up x-ray film, so closely simulated those of intrauterine preg- 
nancy that that diagnosis was made. Six months later, the patient returned 
with the mass no larger and with evidences of cxtrautcrine pregnancy, which 
diagnosis was confirmed by operation. 

Another instructive case is that reported by Friedman. This patient tame 
to the prenatal clinic in March, and examination revealed a pregnancy in the 
fourth month. After that she was examined regularly in the clinic \\ntil 
August, when they became suspicious of extraulerinc pregnancy. An x-ray 
film was made. This and the phj^sical signs indicated that the fetus Avas outside 
the uterus, and an opaque injection into the uterus confirmed that diagnosis. 
Incidentally, this patient had had a tubal gestation six years before, for which 
she had operation with right salpingo-oophorectomy. In anollicr reported case 
the patient had a combination of lithopedion in one side of the abdomen and a 
living fetus in the other side. 

Treatment 

In pointing out the treatment for extrjiiiterine pregnancy, several clinical 
classes must he considered— namely (1) before rupture, (2) hematocele, (3) 
repeated moderate intrajicritoneal hemorrhage, (4) ])rofuse intrapcriloncal hem- 
orrhage, (5) hematoma, and (6) advanced cases. 

1. Before Rupture. — The only safe line of IreatmeTit in this stage is ab- 
dominal section and removal of the pregnant tube as soon as the diagnosis is 
fairly certain. The patient is in constant danger of a sudden serious licmor- 
rhage, hence the sooner she is operated on the better. 

2. Pelvic Hematocele (Fig. 919). — In these cases the hemorrhage lias long 
sinced ceased and the collection of blood in the pelvic cavity is well shut off 
from the general peritoneal cavity by plastic exudate and adhesions. The 
embryo and membranes have probably escaped from the tube, cither through a 
rupture in the wall or more frequently through the end erf the tube by ‘‘tubal 
abortion," and perhaps have been largely absorbed. 

Practically all that remains is the blood in the pelvis, with the exudate 
and adhesions around it. This forms a tender mass Ioav in the cul-de-sac back 
of the uterus, without much disturbance higher. 

In such a case it is well to watch the patient for a while, in the meantime 
keeping her quiet in bed. In the course of a week or ten days there will prob- 
ably be decided improvement, shoAving that nature is taking care of the blood 
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and exudate, and that the patient will probably recover without operation, or 
renewed evidences of irritation will appear, showing that embryo and chorion 
are still growing or that the blood and exudate are acting as a persistent 
source of irritation. When there is persistent irritation after this period of 
rest, operation is indicated. 

The choice of operation depends on the circumstances of the case. If the 
evidences of irritation (pain and tenderness) are all low in the cul-de-sac, the 
probability is that evacuation of the blood from the cul-de-sac by vaginal sec- 
tion will be all that is necessary. If the pain and tenderness extend into the 
upper part of the pelvis, abdominal section is the safer operation. When the con- 
ditions are doubtful, the abdominal route should be chosen. 

In a case in which a hematocele is to be evacuated by vaginal section, the 
patient should be prepared for an abdominal section also, for there is a pos- 
sibility of the vaginal manipulations starting an internal hemorrhage which 
could not be satisfactorily controlled from below. 

3. Repeated Moderate Intraperitoneal Hemorrhage (Fig. 921). — This class 
comprises the majority of tlie cases of tubal pregnancy. The treatment is ab- 
dominal section as soon as the diagnosis is positive and the patient can be placed 
in a hospital and given the regular careful preparation for that operation. 

4. Profuse Intraperitoneal Hemorrhage (Fig. 922). — In these cases imme- 
diate abdominal section is advisable as a rule if the patient is within reach of 
an experienced abdominal surgeon and can be placed in suitable surroundings. 
In the absence of an exporien(*ed oporalor and suitable facilities, operation had 
best be deferred. 

In operations for the various classes of cases of extraulerine pregnancy, 
as well as other conditions in which abdominal section is reciuired, the patient 
('banco of recovery is greater if the operation can be conducted in a well-ordered 
hospital. Consequently, the patient should be taken to a hospital if possible. 
Even a trip on the train, with the patient on a stretcher and in a strictly re- 
cumbent posture all the time, is less hazardous than operation in poor sur- 
roundings. The marked emphasis which teachers and writers generally have 
placed upon promptness of operation in extrauterine pregnancy has unfortu- 
nately led to considerable indiscriminate operating in these cases— operations 
on patients in which it would have been safer to wait a while, operations with- 
out adequate aseptic preparation, operations by persons without sufficient sur- 
gical experience to handle Ihe serious intra-abdominal conditions in a safe and 
effective way. 

Even in the restricted class of cases in which there is free intraperitoneal 
hemorrhage, the so-called tragic’^ cases, it is probable that not many patients 
really die at once from the loss of blood. There are some that do, but they 
are comparatively few, as indicated by mortality records and by the number 
of patients that come to operation later with a history of having passed through 
a severe attack. It is the repeated hemorrhages, Avith the resulting peritoneal 
irritation and inflammation, coming on within a few days or a few weeks, that 
constitute the greatest menace and that cause the death, rather than the mere 
withdrawal of a certain amount of blood from the circulation at the primary 
rupture. This being the case, the patient has a better chance of surviving the 
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primary loss of blood if simply kept quiet without operation, than if operated 
on at an inopportune time or without reliable aseptic preparation or by a 
person without adequate experience in abdominal surgery. 

In most of these cases, the hemorriiage has ceased by the time tJio physician reaches 
the patient. Whetiier this is the case can be determined with a fair degree of certainty, 
as a rule, by watching the patient for a short time. If the hemorrhage has ceased, it will 
be seen that the pain is diminishing and the pulse, though weak, remains about the same 
in rate and volume. The immediate requirements are (a) to make hospital arrangement 
and summon an amljulancc to take the patient there, (b) to relieve pain and quiet the 
patient, and (c) to lessen the severe thirst caused l)y the l)lood loss and at tlie same time 
begin the gradual restoralion of body fluids. 

If there is much pain or restlessness, a hjqmdermic of gr. codeine will help, and is 
less likely to cause vomiting than morphine. This moderate dose, which may be repeated 
later as needed, is preferable to a largo dose. These i)atients on the borderline between 
life and death sometimes react unduly to the larger drug-dosages which are ordinarily per- 
fectly safe. If the patient complains of thirst, it may be lessened by giving watcjr by 
mouth, in small quantities to avoid vomiling, repeated frequently as desired, so that ^here 
is a continuous supply of fluid being absorbed from the stomach. I 

While waiting for the ambulance, the family is instructed as to the danger on re- 
newed internal hemorrhage if the iiatient is allowed to sit ii]) or is propped uj) for anv 
reason or any attempt is made to change clothing. »She must be kept honzonlnl with head 
level — even a pillow may increase cerebral anemia and start vomiting, the si raining V>f 
which may cause renewed bleeding. This same precautionary information is given to the 
ambulance attendants, who must slide the patient from bed to stretcher in a sliictly liori- 
zontal position, and must exercise the same care at the hospital end of the trip. 

If the patient is in some locality where ambulance and hospital services are not avail- 
able, arrangements are made at home to supply the necessary fluid and uourishmtMit during 
the critical period of the next few days. Fluid ma.> be suiiplicid by normal saline solution 
subcutaneously and nourishment by 5 per cent glucose solution subcutaneously, avoiding 
intravenous administration of fluid in quantity because of the danger of renewed hemor- 
rhage from raised intravascular pressure. Fortunately, materials for saline solution and 
for glucose solution may be purchased in convenient packages ready sterilized for use, and 
these, with suitable apparatus for administiation, will of course be kept on hand by the 
pliysician practicing in a locality where these hospital facilities must be supplied in the home. 

Glucose solution for subcutaneous use must be weak (5 per cent) and, like subcutane- 
ous saline, is to bo given slowly to permit distribution without undue local tension. As to 
the fluid requirements of the patient, 2,000 c.c. daily, given in two subcutaneous iniections, 
should tide the vital forces over tlie acute period of three or four days. A portion of this 
(third to half) may be of the 5 per cent glucose, to supply nourishment, 'Phis may, bo given 
along with the saline (thus further diluting the glucose) or separate!}’' at another site. Also, 
the administration of amino acids is to be considered in connection with meeting the nutri- 
tional and vitamin requirements. The role of the amino acids is considered in detail in 
Chapter III under Plasma Hulaiice. In addition to sufiplying fluid and nourishment, it is 
important to avoid vomiting, purgatives, enemas and pelvic examination, any one of which 
may disturb the pelvic structures enough to start more bleeding. -^As the patient will be 
taking no solid food, no bowel movement is necessary in the next few days or if necessary 
it will come spontaneously. Straining is to be avoided, and of course a bedpan is to be 
at hand for urination and any bowel movement. 

As the patient becomes able to take more water by mouth and, later, nourishment, the 
subcutaneous administration may be diminished. Iron and associated tonics, for restora- 
tion of blood cells and hemoglobin, are to be started early, perhaps by hypodermic admin- 
istration and continued later by mouth. When the patient has recovered sufliciently to 
travel safely, she should bo taken to a hospital for the deferred operation. This should not 
be postponed till there is additional growth of the embryo and membranes and another 
severe hemorrhage. 
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Ordinarily, wo rely bo much on blood transfusions and intravenous solutions in com- 
bating shock in emergencies, that they come at once to mind when confronted with this 
emergency. But with a serious internal hemorrhage just checked by a fresh blood clot, 
rendered possible by the low blood pressure of shock, which is nature's protective measure, 
it can be readily appreciated that safety lies in continuing the low intravascular pressure 
until the clot is firmly organized or until the abdomen is opened and the bleeding area 
under control. This applies to blood transfusion the same ns to the intravenous adminis- 
tration of any other fluid in quantity. Ifcncc the importance of omitting blood transfusion 
and intravenous glucose, until the patient is in the hospital where operation can be carried 
out immediately should there be evidence of renewed bleeding. When the patient is in 
such desperate condition from exaaiiguiuation that it is thought necessary to put some 
blood in the vessels, the fractional method may be emjdoyed — that is, a small quantity is 
given slowly with careful watching as to blood pressure, and repeated according to indica- 
tions. Of course, if the patient is on ilie operating table, a regular transfusion may be 
started slowly as the operative lield is being prepared, the How to bo increased as soon as 
the vessels are tdamped. Tn some cases siiflieient fluid bloo.l is found in the peritoneal 
cavity for some to be citiated and used for transfusion, if other blood is not at hand. It is 
])referable, however, to use other blood for the transfusion, and leave the fluid peritoneal 
Idood to be absorbed from theie. 

As 1o operation, the (les])(‘rate oases vviiere the vital forces are at a low 
ebb, retpiii'e luucli .iiulgnieut and discrimination as to when to operate in a 
partieular ease and as to just what to do at the opera tion- -on the one hand, 
to stop the bleeding and thus prevent tlie patient from passing into an abso- 
lutely Jiopeless condition, and, on the other hand, to avoid snuffing out the 
little spark of life remaining by the added strain of intraperitoneal manipula- 
tions and anesthesia. 'Phe anesthesia and operative work must be reduced to 
a minimum, both in duration and in extent. Some eases can be satisfactorily 
operated on under local aiiestliosia, and oecasionally there is a case in which 
the patient’s sensibilities are so obtuiided that practically no anesthesia is 
necessary for the work recpiired. 

5. Pelvic Hematoma (Fig. 924).— If there are any evidences of active or 
recurring liemorrhage, the preferable treatment is abdominal section with re- 
moval of the damaged tube and the blood mass. If there is simply a quiescent 
blood collection in the connective tis.suo, keep the patient quiet and watch. If 
the blood mass is gradually absorbed, keep the patient quiet until the mass has 
largely disappeared, and then she may be allowed up and be counted prac- 
tically well. If the mass remains stationary and symptoms of pronounced 
irritation persist or arise later, the patient should be subjected to operation 
fibdominal or vaginal, as indicated by the location of the mass and the accom- 
panying symptoms. 

G. Advanced Cases. — These cases vary so much that it is impossible to give 
any general rule of handling. In some of them immediate operation is indi- 
cated, while in others it is advisable to wait for a time, either because the child 
has only recently died and the placenta and adhesions are still dangerously 
vascular, or, in rare oases, because there is good reason to hope for saving the 
child without unjustifiable risk to the mother. The problem of bleeding con- 
trol at operation, whether to remove the placenta immediately or leave it in 
situ for a while, and various other important stirgical items are discussed in 
Operative Gynecology, 
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OTHER HEMORRHAGES 

When there is hemorrhage into the pelvis from any cause, if the blood 
passes into the peritoneal cavity, it is known as ‘ 4ntraperitoneal hemorrhage.” 
If the amount of blood is small and becomes shut in the pelvic cul-de-sac by a 
roof of exudate and adhesions above, it is referred to as a ” pelvic hematocele.” 
If the blood, instead of passing into the peritoneal cavity, passes into the con- 
nective tissue, the resulting condition is called “pelvic hematoma.” 

The usual cause of blood in the pelvis is extraulerine pregnancy, the char- 
acteristics of whicli have just been presented. However, hemorrhage into the 
pelvis occurs occasionally from other causes. A collection of blood in the pelvis 
may be caused by any one of the following conditions : 

1. Hemorrhage from a corpus luteum or from a follicle at time of ovulation. 

2. Hemorrhage from a papillary tumor of the fallopian tube. 

3. Rupture of vessel of any tumor or of a varicose vein of broad ligament. 

4. Leakage from an endometrial ovarian cyst. \ 

5. Tissue traumatism in examination, such as ru})ture of a thin-walled cyst 
or when determining a deep attachment under anesthesia or attempting 
reposition of a fixed uterus. 

6. Traumatism in crushing accidents or falls. 

The diagnosis is made by the same symptoms that indicate hemorrhage in 
extrauterine pregnancy, but without the evidences of pregnancy. 

As in the vast majority of cases of spontaneous pelvic hemorrhage the 
cause is extrauterine pregnancy, this affection must be excluded in any par- 
ticular case before any other diagnosis is permissible. Sometimes this maybe 
excluded by the circumstances of the case — for example, the patient may be 
a virgin, or may be past the menopause, or may have had no recent oppor- 
tunity of becoming pregnant. In some cases the differential diagnosis cannot 
be made until the operation, when one of the causes above mentioned may be 
apparent, with absence of indications of tubal pregnancy. In a doubtful case 
the diagnosis should be reserved until the suspicious mass, removed at opera- 
tion, has been submitted to microscopic examination. In a tubal pregnancy, 
ruptured early and not operated on for several weeks, all naked-eye evidence 
of the pregnancy may disappear. But by microscopic examination of the affected 
tube, evidence of the pregnancy may be found. 

Meigs and Hoyt reported from the Massachusetts General Hospital a series 
of 22 patients in whom it was found that the pelvic hemorrhage occasioning 
operation came from a recently ruptured follicle or a fresh corpus luteum or 
the edge of a ruptured cyst. Harris and Groper reported a series of 45 cases 
of ruptured ovarian retention cyst and collected 367 cases from the literature. 
From their study they reached the following conclusions: 

1. For clinical purposes the term, ovarian retention cyst, is advocated in the discus- 
sions of rupture of graaiian follicle and corpus luteum cysts. 

2. Intraperitoneal hemorrhage from rupture of an ovarian retention cyst has not re- 
ceived Biifflcient recogpoition in the differential diagnosis of acute surgical abdominal conditions. 
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3. A claasiflcation into 3 groups of mild, moderate, and massive hemorrhage resulting 
from rupture of ovarian retention cyst is described. The clinical aspects of this entity are 
determined by the amount of intraperitoneal bleeding. 

4. The mechanism of rupture may be due to increased intracystic pressure from spon- 
taneous bleeding into the cyst, or increased extracystic pressure from trauma of various 
types, 

5. The diagnosis of the condition is dependent upon time relation to the previous men- 
struation, characteristic variation in abdominal pain and tenderness, the presence of active 
peristalsis, and frequently positive pelvic hndings. A ^Miigh index of suspicion'' aids mate- 
rially in the diagnosis. 

6. Rupture of an ovarian retention cyst must be differentiated from: (1) acute ap- 
pendicitis; (2) ectopic pregnancy; (3) pelvic inflammatory disease; and (4) torsion of an 
ovarian cyst. 

7. The majority of these cases can be treated by conservative observation after the 
proper diagnosis is made. The tendency to recurrent attacks is rare but does occur, and 
the possibility of treatment by endocrine therapy is suggested in such cases. 

8. Rupture of ovarian retention cysts seems to have a high incidence among nurses. 

9. When surgical intervention is necessary, the entire ovary should not be sacrifleed. 
Plastic resection of the cyst and preservation of normal ovarian tissue is advocated. 

The treatment of pelvic iieinorrhage not due to tubal pregnancy depends 
on the circumstances of the case. If the hemorrhage is into the connective 
tissue (hematoma) and well circumscribed, palliative treatment only is indi- 
cated. This consists of perfect quiet in the recumbent position, elevation of 
the foot of the bed and an ice bag over the abdomen, and sedatives sufficient 
to give rest. In intrai)oritonoal hemorrhage of slight extent, w^here tubal preg- 
nancy can l)e excluded, the same treatment is indicated. In either case the 
effused blood may he lai'gely absorbed. If after a time it still remains and 
gives trouble or suppurates, the hematoma or hematocele, as the case may he, 
has to he opened from the vagina, the same as a pelvic abscess. 

If there is serious intraperitoneal hemoridiago, it requires abdominal sec- 
tion if the patient is in fit condition, the additional steps in the intra-abdominal 
treatment depending upon the conditions found within the abdomen. 


TUBAL TUBERCULOSIS 

Tuberculosis of the interior of the fallopian tubes is the characteristic 
pelvic type of tuberculosis. There may he secondary involvement of the tubal 
peritoneum and adjacent structures. It is usually bilateral. Occasionally the 
ovaries are involved primarily, but usually by extension from the tubes. As- 
sociated uterine tuberculosis was found in about fifty per cent of investigated 
cases, hut there is a difference of opinion as to whether this means extension 
down from tubes to uterus or vice versa or by the blood stream to both. 
Uterine tuberculosis is considered under uterine diseases. 

Extension of general peritoneal tuberculosis to the pelvic peritoneum con- 
stitutes simply a part of general abdominal tuberculosis or tuberculous peri- 
tonitis. There is involvement of the peritoneum over the tubes (Fig. 930) as 
well as elsewhere, but it would be misleading to include this condition in the 
distinctive term tubal tuberculosis or tuberculous salpingitis. This distinction 
is important from the treatment standpoint also, for there is ordinarily no occa- 
sion for pelvic organ removal in operations for this condition. 
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Etiology 

The same factors are operative here as in tuberculous lesions elsewhere, 
namely, tubercle bacilli and lowered tissue resistance. As to how the tubercle 
bacilli reach these deep-seated structures, and why they locate here, is an 
interesting story and one not yet completed. 

The following factors have a bearing on the etiology of the affection: 

1. Tuberculous lesions in distant organs — for instance, in the lungs. From 
these distant lesions the bacilli get into the blood sti'oam and are carried to 
various parts of the body, frequently to the fallopian tubes. In some cases 
the fallopian tube lesions constitute llic only secondary lesion found. 

2. Tuberculous lesions in adjacent organs, as the bladder, rectum, intes- 

tines, or abflominal peritoneum. Occasionally these penetrate deeply into the 
tubal wall and become so extensive that the tubal lesion is an important item 
in the situalion, in which case the term tubal tuberculosis may bo reasopably 
applied to designate the p(‘lvic pari of Ihe piclure. Two foci to be keipt in 
mind in this connection are tuberculous ulcers of the intesline and tiibeiTnloiis 
appendicitis. \ 



Fi«. 930- I'crilorical tuborrnlosi.s (K'clly — Op(rativc dinicvohuji/.) 

3. In some cases the lul)erculous infection may come by way of the genital 
tract from lesions lower~for (‘xample, fj'om tuberculosis of the uterus, tliougb 
presumably extension is usually from above downward. 

Pathology 

Three forms of intratubal tuberculosis are recognized-' (a) miliary tuber- 
culosis of the mucosa, (b) chronic fibroid tuberculosis, and (c) chronic diffuse 
tuberculosis. 

a. Miliary tiiberculo.sis of a fallopian tube presents the same characleri.siics as 
miliary tuberculosis of other mucous membranes — that is, there are lino tubercles scattered 
beneath the epithelium and not yet broken down. Owing to the structure of the tube, the 
miliary tubercles readily escape observation unless the removed tube is examined micro- 
scopically. This form of tuberculosis may give rise to but few symptoms, and may cause 
so little disturbance that there is no suspicion of serious disease. 

b. If these tubercles fail to pass on to the stage of caseation, but instead become sur- 
rounded by a largo amount of connective tissue and pass into a quiescent state, we have 
the condition known as ^^libroid tuberculosis of the tube.'' The tube is somewhat thick- 
ened, hardened, and enlarged by the infiltration, but there is little or no breaking down 
of the lesions. 

c. If, on the other hand, the tubercles jirogress to the stage of caseation and break 
down, there results the condition known as "chronic diffuse tuberculosis of the tubes." 
The tube is disorganized and contains collections of caseous tuberculous material, ns shown 
in rigs. 931 and 932. 
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The appearance of the tube varies, of course, with the severity of the disease. In 
advanced cases the tube is greatly enlarged and on cutting it open the yellow brohen-down 
material is seen — the so called ''caseous pus/' This varies much in consistency, being in 
some cases rather thin and in others semisolid. When this is removed, the mucosa of the 
tube is seen to be studded with tubercles in all stages of breaking down, and there are 
also irregular, ragged ulcers, with small yellowish tubercles in their walls. Microscopic 
sections reveal giant cells lying in typical tubercles, as shown in Fig, t)33. 



Fi, 

the solid area near the center of the tube! 
Gyn. Lab. 


r *^1^® tubal luYucn Is shown in the left half. Notice in 


some small grayish patches. These are tubercles. 


Macroscopically, in typical cases, small gray tubercles may be seen on the 
peritoneal surface and in the cut walls and mucosal folds. But in the early cases 
it is easy to mistake the condition for ordinary salpingitis. In carefully exam- 
ined series of tubes at operations for salpingitis, tuberculosis was found in 10 to 
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15 per cent, but in only about one-fourth of these was it so marked as to be 
readily recognized. In the remaining cases it was found only by microscopic 
examination, and it may be missed even in the microscopic examination unless 
routine sections are made from different parts of the tubes. 

On the other hand, there is occasionally seen a condition known as pseudo- 
tuberculosis of the peritoneum in which the tubal surface may be studded with 
small opaque thickened spots presenting the appearance of peritoneal tubercu- 
losis. Microscopic examination of the involved tissue, however, shows no 
tuberculosis, but simply chronic inflammatory infiltration. 



Fiff. 933. — Tuberculosis of the tube. High power of the specimen shown In Pig. 932. Notice the 
typical tubercles containing giant cells. Gyn. Lab. 


Denton and Dalldorf called attention to very confusing pseudotuberculosis 
lesions deep in the tube wall and presented an extended discussion of the pathol- 
ogy. They conclude that it is a ** foreign-body salpingitis,^’ and state that in 
the investigation of their pathological material they found several diagnosed as 
tubal tuberculosis. They suggest careful investigation for it in all cases of 
supposed tubal tuberculosis which present atypical microscopic pictures, and 
checking by bacteriologic staining and cultures. 

Symptoms and Diagnosis 

The symptoms of pelvic tuberculosis are much the same as those of chronic 
pelvic inflammation. In fact, it is a pelvic inflammation of a special kind. In 
a large percentage of the cases the diagnosis of tuberculosis is made only after 
the abdomen has been opened, the operation having been undertaken for what 
was supposed to be ordinary pelvic inflammation. 
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In not a few cases, however, a positive diagnosis of tuberculosis is pos- 
sible before operation, and in some cases it is easy. 

The conditions that point to pelvic tuberculosis are as follows : 

1. Symptoms of chronic pelvic inflammation in a girl or young woman 
who has had no evidence of uterine infection. 

2. Gradual onset without previous uterine disease, and persistent progress 
without the periods of marked improvement usually present in ordinary i^clvie 
inflammation. 

3. Emaciation, gradual and persistent, without a corresponding severity 
of the inflammatory trouble, 

4 . Evidences of tuberculosis elsewhere. Most cases of pelvic tuberculosis 
occur in patients having pulmonary or intestinal lubercnlosis, 

5. Tuberculin reaction. In a doubtful case this may aid materially in the 
diagnosis. 

King reviews the siilgoct of pelvic tuberculosis and states the following 
in regard to tests : 

There are three tests that have beerj extensively used and certain facts concerning 
them should he known even by those not especially interested in pulmonary tuberculosis. 
When Koch developed his '^old tulierculin' * it was used as a diagnostic agent and also 
as a ^'ciire" for tuberculosis. Its use as a cure was quickly abandoned, and it was finally 
used only in diagnosis by means of tlie Pirqnet scratch test. This proved to be somewhat 
crude. It was sulhciently definite, but was not a quantitative test. The Mantoux test is 
at present the one most frequently employed. It is used iiitradermally and its advantage 
lies in the possibility of accurately determining the amount of tuberculin to which the in- 
dividual will react. It may be used in varying dosage. A 0.001 mg. dose will usually 
elicit a reaction to an active tuberculosis. Should it not, a 0.01 mg. dose may be tried, 
reaction to which will always indicate the presence of tuberculosis. 

A still more recent test is the use of purified protein derivative, the so-called 
"P. P. D. test. It is supplied in one fourih grain tablets of two strengths, 0.0002 mg. 
and 0,05 mg. These tablets are solulile in the salt solution supplied with them, and vary- 
ing strengths can tlius be prepared. Incidentally, it is of interest to note that during the 
two-year jioriod from June, 1J).‘54 to June 103(5, 56,688 individuals were tested with purified 
protein derivative, and positive reactions were found in 47 per cent. This is a marked 
decrease from the 70 to 80 per coni of a few years ago. Purified protein derivative will 
doubtless be the choice for future tests for tuberculosis. It is intradermal and possesses 
all the advantages and none of the disadvantages, such as sensitization, of the other tests. 

About the time Lowenstein reported his blood cultures, he proposed a skin teat. It 
consists of the soluble substance of the tubercle bacillus, extracted with glycerine, and the 
whole dead bacillus. The skin is cleansed and a drop of this testing agent is rubbed in. 
A positive reaction consists of a nodule at the site of the inunction. In a reactor, the 
nodule will appear in from twenty-four to seventy-two hours. This test is not as delicate 
as the Mantoux and Pirquet tests. Fine, who did a comparative study of the three tests, con- 
cluded that, while the Lowenstein test is not as delicate as the other two tests, a reactor 
to it is certain to have an active tuberculosis and in his opinion it qualifies that individual 
for sanitarium treatment. Is it possible that such a test, being loss sensitive, would be of 
greater value in surgical tuberculosis than the more sensitive ones? 

Treatment 

If there are no contraindicating lesions elsewhere, the affected tubes 
should be extirpated, preferably by abdominal section. The operation should 
be preceded and followed by antituberculous remedies and regimen. X-ray 
treatment is worthy of trial. 
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I£ there are marked lesions elsewhere, or if the local trouble has advanced 
too far for radical operation, palliative measures are indicated — anti-tubercu- 
losis remedies and the employment of the various other measures found useful 
in tuberculosis elsewhere. 

In some eases of extensive peritonea] tuberculosis, cure has followed simple 
abdominal section. However, in o])erating; for tubal tuberculosis, removal of the 
tubes is advisable whenever ])racticablc, and in some cases the uterus and ovaries 
also should be removed. Supravaj^inal hysterectomy is the preferable type in 
such a case, as the cervix is rarely involved and also this reduces the chance of 
tuberculous sinus into the vagina. The uterus is involved in about 50 per cent 
of the cases of tubal tuberculosis, and the ovaries are likely to be involved from 
close proximity. Also, continued ovarian activity migfht favor extension of 
tiny remaining foci. 

In a young woman, however, tlie matter of eoiilinuing ovarian activity is 
to be carefully considered ])ro and con along with llie other circiimstaiices of 
the <*ase. The many complete recoveries from extensive peritoneal tuber(^ilos:s 
after simply opening the abdomen givesi reasonable hope of recovery ' from 
remaining foci after removal of the tubes when they harbor the main lesion. 
It is to be remembered also that if the eontiniu^d ovarian activity and reciirVing 
menstruation should later seem undesirable in that case, they may be easily 
stopped by x-ray treatment. On the other hainl, in or near the menopause ag(‘ 
radical operation })y removal of the uterus and ovarii's along with tlie tnlnn-- 
culous tubes is indicated when the abdomen is o])ened. 

Jameson in his monograph on PcJric Tuberculosis includes the following 
items in his summary : 

The cn<l-result.s of .surgery followed l»y roentgen rjulialion, as iidvocatod l)y Kdliiig, 
Wctlcrdal, and othcra, npiiear to be an iinproveiiieiit over those of either inelliod alone. 

Accurate dingno.sis is essential before roentgen rays are to be used and exploratory 
lai>arotOTny with or without exeisif)!! of tissue for microscopic exaininat ion is nsunll\ 
necessary. 

Collections of purulent material aie not influenced by the roejitgen rays and must be 
drained surgically. 

According to Baer the following t3'pe.s ot' cases should be radiated; (n) Cases with 
coexistent active tiiberciilo.sis of otlicr organs, })articularly of the lungs; (h) all cases of 
adnexal tuberculosis in which the diagnosis is certain; (r) cachectic cases which cannot be 
operated for diagnosis or which refuse operation. (The use of roentgen rays in cases ^\ith 
uncertain diagnosis should be deprecated and is contraindicated without exploratory laparot- 
omy — E. M. J.) (d) All radically or incompletely o[)eratcd cases_(prophylactic after-irradia- 

tion) ; (e) all cases in which a relapse lias occurred; (f) all cases of adnexal tuberculosis 
associated with an adhesive peritoneal tuberculosis. 

King employs tul)c drainage when pus is eneountered in ojiorating for pelvic 
tuberculosis. lie stales that sinuses will heal under conservative measures, and 
that operation is rarely required for them. He enjj)liasizes the value of sana- 
torium treatment and heliotherapy, and is firmly convinced that they should be 
employed in every case of pelvic tuberculosis, regardless of how successful the 
surgery may have been. 
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TUMORS OF FALLOPIAN TUBES 

New growths of the tube are rare. They include the ordinary types of 
benign and malignant tumor formation. 


Benign Tumors 

There are several types of cysts occasionally seen in tlie tube— endometrial 
or endosalpmgeal. The hydatid of Morgagni is usually seen as a small cyst 



Ki*-, OS').— Adononiyomas of the fallopian tubes. (Hahle*— Sitri?., Oynec. and Obst.) 



A. B. a 


Fig. 935. — Demonstrating origin of a tubal adenornyoma from the tubal mucoBa. by serial 
sections. A, B, C, Rather widely separated sections, showing the mucosal glands at different 
stages of outward growth. (Malil(? — Burg., Oynec. and Ohst.) 


at the fimbriated cud of the tube, and rarely an accessory tube is found at- 
tached to the normal tul)C as a cystic mass. These cysts are nearly always 
small. The hydatid of Morgagni is lined with low cnboidal epithelium. The 
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accessory tubes are lined with tubal epithelium, and the endometrial cysts 
have been described under similar cysts in the ovary. 

T. he other benign tumors of the tube are solid tumoi's. The most common 
IS 1 10 adenomyoma. Pig. 934 shows adenomyosis of the tubes, and Fig. 935 
indicates one method of origin. Other types of tumor in this situation are so 
rare as to require mere mention — fibroma, lipoma, osteoma, dermoid, lym- 
phangioma. 


Maligntiant Tumors 


Carcinoma. Primary carcinoma of the fallopian tube is very infrequent. 
Vest, in 19,000 gynecologic cases, found four carcinomas of the tube. It occurs 
in only about 1 per cent of operations for tubal affections. It is bilateral in 
approximately one-third of the cases. 

The most frequent age incidence is between forty and fifty years. Pre- 
ceding chronic tubal infection is the most important single etiologic factor. 

The carcinoma occurs most frequently in the middle and outer thirds of 
the tube. Ihe tube appears as a sausage-shaped tumor. In the early cases 
the surface is smooth with few adhesions, but in the more advanced cases the 
surface is nodular and covered by adhesions. On sectioning the tube, the 
lumen is found to be filled with soft, friable, papillary projections. In the 
more rapidly growing carcinomas the tissue has a solid brainlike appearance. 
Rupture is frequent and this causes dense adhesions due to the attempt at 
walling off. 

The papillary carcinoma (Pig. 936) shows a multilayered polymorphous 
epithelium on a fibrous network. In the more malignant types, the papillae 
are so closely packed that the growth appears to be solid. Occasionally they 
have a glandular appearance, resembling adenocarcinoma of the uterus. 


Sarcoma. — Only about 10 cases of proved tubal sarcoma have been re- 
ported. They present the ordinary characteristics of sarcoma, and may be 
spindle cell, round cell or polymorphous, with giant cells present. Sarcoma 
of the tube is shown in Pig. 937. 

Secondary carcinoma or sarcoma may occur, and is usually due to direct 
extension from some nearby organ. 

If arising from the interstitial portion of the tube, they produce the symp- 
toms of similar tumors of the uterus. If arising from the outer portion of the 
tube, they correspond in position to tumors of the ovary. 

It is interesting to note that chorioepithelioma has been found in a tube 
following tubal pregnancy. 

The diagnosis of tumors of the tube is usually made after the abdomen is 
opened. They present no definite distinguishing characteristics, and when 
felt in examination are usually taken for growths arising from those struc- 
tures in which tumors more frequently occur; namely, the uterus, the ovary, 
or the broad ligament. 

The treatment for tumors of the tube is removal when circumstances permit. 


TORSION OF ADNEXA 

Torsion of the approximately normal tube and ovary occurs occasionally 
giving rise to attack of pain in that region. Smith reviewed the subject, 



656 


OTHER DISEASES 


detailing and analyzing tlie reported cases. Anything which increases the size 
and weight of the adnexa favors the development of a twist in the narrow 
portion joining the uterus. In some cases the torsion comes and goes, the 
relations of the structures evidently changing with the positions of the patient 
and probably with the swelling of the parts. A patient with this condition 
will have intermittent pains difficult to account for. Pig. 938 shows the con- 
dition found in a patient operated on by the senior author for a small adnexal 
mass with attacks of pain which would come and go without apparent cause. 
Pig. 939 shows the specimen with the torsion untwisted. 

VARICOSE VEINS OF BROAD LIGAMENT 

Occasionally the veins of the broad ligament are found markedly varicose, 
as shown in Pig. 940, and in the dilated veins are sometimes found thrombi 
and even small stones (phleboliths). i 

The principal etiologic factors of these varicosities are subin volution of 
the broad ligaments following pregnancy, relaxation of the tissues from poor 
general health, and obstruction of the venous circulation of the broad liganiWt 
by tumors or heart disease or loaded bowel or utci’ine displacemtuit. 



Plff. 940 — Thrombosed veins of the broad ligament. (Schaeffer — Hand-Atlas of Qynecologu.) 

The symptoms (weight and pressure when upright, relieved by tlui recum- 
bent posture) are not distinctive — in fact, the condition is usually overshatlowed 
by more evident lesions. In most cases so far repoiled this condition was 
thought of only after the abdomen was opened and the eidai'ged veins weie 
apparent. 

In cases of persistent pelvic pain without palpable lesion this condition 
should be considered, and if the symptoms are severe iii spite of palliative 
measures it may be advisable to make an exploratory abdominal section, with 
the idea of correcting this condition if found. 

When phleboliths of thrombi are present, they may produce enough in- 
duration to be appreciated on bimanual palpation. If phleboliths show in an 
x-ray plate, they may be mistaken for ureteral or bladder calculi or for myoma 
calcification. The treatment of varicose broad-ligament veins found at opera- 
tion should be adjusted to the particular conditions present in that case. Very 
often the ovary or tube on that side needs removal for some condition, and its 
removal and the resulting ligation take care also of the varicose veins. 




Fig. 939. 


Figs. 038 and 939. — Hydrosalpinx with Tor.sion of Pedicle. Patient had intermittent 
attacks of pain, with corapletp subsidence between attacks. The recurring pains were evi- 
dently due to recurring moderate torsion, with resulting circulatory disturbance and tem- 
porary acute swelling. The intermittent torsion was not severe enough to block the circulation and 
cause thrombosis (as in the specimens shown in Figs. 1019 and 1020). Fig. 938 shows the 
twist in the pedicle. In Fig. 939 the twist has been untwisted, showing the constriction 
of tissue at the site of the torsion and the swelling of the structures distal to it. Colored 
drawing from fresh specimen. (Crossen and Crossen — Operative Gynecology, The C. V. 
Mosby Company.) 


I 
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MIBCELlaneotjs bare conditions 

The miscellaneous conditions, found in the pelvis less frequently, will be 
considered m the following order: brucellosis, actinomycosis and blastomy- 
cosis, trichomoniasis, lymphogranuloma, echinococcus disease, metastatic 
cancer nodules m the cul-de-sac, retroperitoneal masses, and foreign bodies. 

Brucellosis.— This disease, due to bacteria of the brucella group and 
known in somewhat different forms as undulant fever, tularemia, rabbit dis- 
ease, Malta fever, etc., is likely to l.e overlooked as a cause of pelvic lesions, 
becau.se pelvic localization is infrequent. The authors recall one such case thai 
was very puzzling, with the attacks of disability and fever and pelvic exudate 
eoniuig and going without apparent cause. Finally, suspicion of brucellosis 
was aroused, and tests sliowed that disease. 

Ihe pcl\ ic lesions consisted of masses of exudate, as in subacute iiiiiainina- 
tiou, but without traceable evidence of pelvic infection from labor, miscarriage, 
insti unientation, gonorrhea, or tuberculosis. T^ffective treatment proved a 
<liffic*ult problem, bever therapy was an imj)oi*tant factor in the final control 
of the recurrent attacks. 


Actinomycosis and Blastomycosis.- is occasionally encoun- 

tered in the pelvis. Auster gives the following summary regarding this disease, 
including its pelvic forms: 


1. Human aclinoniycoaiH is n relatively int'ru<{iieiil but wide spread disease w’hieh is 
prevalent more piirtu'-ulurly in giaiii-producing areas of the United States. 

2. Tlie causative organism is an anaerobe of sfieciilc morphological, cultural and sero- 
logical character. 

It The pathologic jiicture is characterized by long-standing productive inflammation 
associated with liquefaction necrosis and draining sinuses, although diagnosis is frequently 
(djHCurt'd by intercurrent infection. 

‘1. The clinical course is that of a wasting infectious process, similar to tuberculosis, 
with bizarre symiitomatology depending upon the organs involved or the anatomical loca- 
tion of the disease. No tissue is immune, 

5. The abdominal form is usually ileocecal in origin, and in its early state presents 
a clinical picture similar to acute appendicitis, ileocecal tuberculosis, or nonspecific intes- 
tinal granulomatosis. It may be associated wdth bacillary dysentery. 

6. The genito-xielvic typo is more common in females and may occur by direct in- 
fection of the pelvic generative organs without xu'ior intestinal involvement. 

7. Dissemination of the disease, while showing metastatic (iirobably hematogenous) 
involvement of the liver, occurs by direct extension to neighboring organs with the produc- 
tion of mural intestinal lesions rather than by lymphatic drainage pathways. Lymph, node 
involvement is usually the result of secondary infection by bacterial invaders from the in- 
testine or shin wounds. Peritonitis is a frequent complication. 

8. Four illustrative cases are jiresented showing varying forms of the disease with 
particular reference to the abdominal and genito-pelvic forms, of which one case each is 
reported in detail with postmortem findings. No apparent source of infection was 
determined. 

9. Mortality, in types other than the cervico facial form, has been unusually high 
on account of lack of effective therapeutic measures. 

10. Best results in the treatment of actinomycosis, at this time, probably may be 
obtained by combined therapy including the use of surgery, high-voltage x-ray treatment, 
and both local and systemic administration of thymol. 
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Dobson, Holman and Cutting report on the use of sulfanilamide in the 
therapy of actinomycosis. 

Joseph and Summer ill report invasion of the tubes by yeast fungus, and 
show tlie blastomyces cultured from a suppurating tube. They feel tliat pelvic 
mycosis in different forms occurs more frequently than generally appreciated. 

Trichomoniasis. — The Trichomonas vaginalis has been found in the uterus 
and tubes and peritoneal cavity, as mentioned under Trichomonas Vaginitis in 
Chapter IV. 

Lymphogranuloma. — Lymphogranuloma inguinale may appear in the fal- 
lopian tubes. D’Aunoy and Schenken report a case in which the ordinary 
symptoms of chronic pelvic inflammation and tender adnexa were the only 
clinical findings. Inspection of the tubes after removal gave the impression of 
nodular salpingitis. The microscopic check-up revealed a suspicious histologic 
structure. Frei tests were then made with two different antigens, an^ the 
reaction was strongly positive with each. 1 

Echinococcus Disease. — Echinococcus invasion of the pelvis comes from 
the intestinal tract. After digestion of tlieir covering, the embryos ar^ re- 
leased and penetrate tlie bowel wall into the surrounding tissues. They may 
enter the blood stream and be carried to liver and lungs or remain and grbw 
locally, forming small cysts. When the disease affects the pelvic organs, it is 
supposed to come by penetration of the rectal walls. When a cyst breaks 
into the pelvic peritoneal cavity, th«at liberates the scolccos, which attach them- 
selves to the peritoneum. They may penetrate into the subperitoncal tissues, 
forming echinococcus cysts there and then penetrate on into the organs in- 
cluding the uterus (see Echinococcus Disease of Uterus). 

Metastatic Cancer Nodules in Cul-de-sac. — Ordinarily Avhon a small hard 
mass is felt in the posterior peritoneal cul-de-sac it is assumed to be old inflam- 
matory exudate or endometrial implantation. In older women, liowovcr, gravi- 
tational cancer implantation, from gastrointestinal or other growths higher 
in the abdomen, must be kept in mind. The Krukenberg tumor is not the only 
type of growth representing metastasis from higher abdominal areas to the 
pelvis. Bacon has called attention to such cxtrarectal masses felt in the peri- 
toneal cul-de-sac area in the male, as an indication of cancer higher, and illus- 
trates the examination findings instructively, as shown in Fig. 941. 

Retroperitoneal Masses. — The difSculties of pelvic diagnosis are greatly 
increased by retroperitoneal masses, which may simulate more common lesions 
to some extent. Such a mass may be a new growth from connective tissue or 
from some structure along the pelvic wall or it may be an ectopic organ, 
congenitally displaced to the pelvis. These conditions are comparatively rare 
and hence are likely to be overlooked when considering the probabilities and 
possibilities in a case. Though the commoner lesions must of course come first 
in diagnosis, an atypical clinical picture calls for careful consideration of these 
rarer lesions, particularly before tackling the mass for operative removal. 
Such preoperative consideration, with its looking-up of anatomical points and 
possible distortions, may prove of material assistance when, with the abdomen 
open, one is trying to determine relations and eonnections and the safest plan 
of attack. 
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J. R. Alillcr presents an instructive article calling attention to growths 
and otlier masses arising from the various organs and structures, and gives 
details of illustrative cases. There are many reports of retroperitoneal growths 
and deceptive masses, but the conditions are so varied that the result of an at- 
tempt at sj'stcmatic classification is not satisfactory. However, the arrangement 
of the following list and the accompanying illustrations may aid in recalling 
diagnostic pitfalls to be avoided. 

Connective Tissue . — In the connective tissue and contained structures there 
may arise various tumors, ineJuding lipoma, fibroma, myoma, adenomyoma, 
lymphangioma, hemangioma, and sarcoma. Also, inflammatory masses here may 
be bizarre in symptoms and in examination findings, particularly psoas abscess 
Prom tuberculosis of the spine. 



Fiir. 941 .— Sagittal section, showing the tip of the finger between the prostate and a growth in 
the cul-de-sac; a, supiasorosal mass and, b, subserosal mass. (Bacon — J. A, M. A.) 

Pelvic Walls . — Varied types of tumors arising from bones, muscles, fasciae 
or nerves of the pelvic walls may grow into the cavity, with resulting confusion 
in diagnosis. The plain x-ray film, advisable in all atypical pelvic masses, will 
show bony growths and other opaque outlines, but for the greater difficulties en- 
countered in other conditions differential diagnosis may require other special 
measures, including gastrointestinal x-ray series to determine possible connec- 
tion with that tract or displacement of intestinal coils in a way to show the deep 
relations of the mass. Many bony growths have been reported. 

Displaced Organs .— several terms ‘‘ectopic kidney,” “fused kidney,” 
“horse-shoe kidney,” and “pelvic kidney,” indicate the attention and tragic in- 
terest forced by masses in the pelvis which proved to be of that character. It is 
hardly necessary to remark that such a condition should be absolutely excluded 
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before an uncertain mass is removed. Even prolapse of an otherwise normal 
kidney may carry it to the pelvis where it may at first be mistaken for an 
adnexal mass. 

The kidney is not the only abdominal organ that occasionally appears in the 
pelvis. A sj)lcen has been dug out of adhesions beside tlie uterus and removed 
under the impression that it was a degenerating fibroid. 

Foreign Bodies. — A foreign body in the pelvis excites inflammatoi*y i-eaction 
or encapsulating exudate, forming a mass which is replete with i)ossibilitics for 
diagnostic erroi-. Being a very unusual condition it is rarely thought of, until 
some incidental finding excites suspicion or operative removal reveals its 
character. 



Fiff. 942. — X-ray film showing a calhetor In the peritoneal cavity. It had been there since an 
abortion twenty-six years before. (Hill — Missouri M. A.) 


Attemiits at abortion are responsible for a large proportion of the foreign 
bodies in the pelvis. Fig. 942 shows an interesting case of this kind. The 
many reported eases of a foreign liody left at operation and found unexpect- 
edly in a removed mass, months or years afterwartl, should cause consideration 
of this possibility in all obscure abdominal conditions and lead to appropriate 
diagnostic investigation. Figs. 943 and 944 show typos of such cases. 

A swallowed body (often swallowed without the patient knowing it) may 
lodge in the intestine and gradually work out into the surrounding tissues and 
cause a pelvic inflammatory mass. This mass may simulate ordinary pelvic 
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Kis. y 4 3 . — Encapsulated sponge removed after fourteen years The capsule has been opened, ami 
the mesh of Ihr gauze is clearly seen. (Watson and Desnoes — J. A. M. A.) 



Pijf 944 X-ray film showing a forceps (heniostat) In the abdomen four years after an 

abdominal operation The patient was supposed to have a tumor, till x-ray examination revealed 
the forceps. (Crossen — Foreign Bodies Left in Abdomen. ) 
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inflammation, and be operated on as such. The intestinal connection adds a 
dangerous complication, which should be known before operation so that it 
could be taken into consideration in making the decision as to operation and 
in arranging for the technical details of the work. Hence the advisability of 
x-ray examination in all atypical abdominal conditions, to obtain all infor- 
mation possible before deciding on type of treatment. 

An instructive case of this type was a patient sent to tlie senior author in 19.’)3 for a 
pelvic inflammatory mass. The mass involved the right tubal region but also extended higher, 
giving the impression of possible appendiceal eom])lic,ation, so she was sent for x-ray exami- 
nation. This revealed an open safety pin which had perJ’oratcd the cecum and formed an 
inflammatory mass lower. The patient was fifty-live years of age, had had no abdominal 
operation and had never swallowed a pin ns far as she knew. It was probably swallowed 
unnoticed when her children were small and required the daily handling of safely pins. 
Her youngest child was nineteen, and the patient had noticed trouble in that side ofl' and 
on for at least that many years—not severe, but uueomfortahle and annoying. She was 
partially disabled at times and had to rest a few days, but otherwise worked right along. 

Operation was advised, but not urged. The foreign body was apparently well eneap 
sulated and could be carried with little danger of sudden serious development. The palieni 
decided she did not wish operation, unle.ss the synijitoms should become more inarKed. 
Lateral films wore made, along with anteroposterior ones, for accurate localization, in ^asc 
operation should become necessary any time. The patient was instructed to re]i|Orl 
periodically for check-up, and to come immediately if there should be any marked dis 
turbanco. A check-up film made in 1939, six years after the fir.st one, showed the safely 
pin in the .same location. There have been no marked .symptoms. 

]n another of our ctises, an x-ray film (niiidi', on iiecoiiiit of i)or.sisk‘nl. pelvic 
neuralgia without apparent cause) revealed an ordinary jiin, which had evi- 
dently worked out of the intestine and become fixed in the cenler of the left side 
of the pelvic cavity. 

The subject of foreign bodies left in the abdomen tit operation and other- 
wise, with symptoms and methods of examination and Ireatmoni and prevention, 
has been considered in delail by the senior author in a, recent monograidi (For- 
eign Bodies Left in the Abdomen), and Figs. 942 to 944 are from that work. 
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DISEASES OF THE OVARY AND PAROVARIUM 

Tumors constitute tlie principal lesions occurring in the ovary, and of these 
about 95 per cent are cystic. There occur also infections, mostly secondary 
inflammation, and endocrine disturbances with important functional and 
structural results. 


Classification of Diseases of Ovary and Parovariuin 

pROLAPSJi OF Ovary and Circulatory Changes. 

Infections i laflammation (gonococcus, streptococcus, staphylococcus, colon bacillus) 
j Tuberculosis, Syphilis, and Barer Infections 


r Follicular Atresia 

Disturbances of FoijLicular Function Follicular Cysts ('* cystic ovary’’) 

I Corpus Luteum Cysts 


ICmbryologic 

Bests 


Undifferentiated 
Sex Cells 


Endocrine 

influence 




No Endocrine 
Influence 


r Dysgerminoma (Seminoma) 
J Brenner Tumor 
t Hypernephroma 


' Undifferentiated Dermoid Cyst 
Somatic Cells Teratoma 


^Embryologic Bemnants 


Parovarian Cyst 
Gaertner’s Duct Tumor 


r Endometrial Cyst 

Transplantation or Heteroplasia or Embryolooic Bests Pelvic Endometriosis 

tAdenomyoma 


I Theca-Lutein Cysts 


Changes Dei’endent on Endocrine J 
Disturbances in Distant Organs 1 


[Follicular Atrophy 


"Hydatidiform Mole 
of Uterus 
^ Chorioepithelioma 
of Uterus 

^Adenoma of Pituitary 

{ Adrenal Adenoma 
Adrenal Hyperplasia 
Pituitary Atrophy (by 
tumor or otherwise) 


Other Benign Growths 


\ Pseudomucinous Cyst 

Proliferating Cysts | (Papillary Cyst) 

Solid Growths jMyoZ^nd Adenomyoma 


Miscellaneous Bare Tumors 


r F-iymphangioma 
Mesonephroma 
I Ganglioneuroma 


Ovarian Cancers 


Carcinoma j ^g^wy 

„ ( Primary 

Sarcoma j Secondary 


Satisfactory classification of ovarian pathologic changes has long been 
one of the problems of systematic gynecologic teaching. The reason for this 
lies in the complexity of the organ’s structure and physiology and the resulting 
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complexity of its pnthologic activities. The principal difficulty J8 with the 
great variety of benign growths and near-growths, some of which are real 
neoplasms and others only retention cysts. 

It is hoped that the aliovc workin^^ classification may help some toward 
clarifying the situation. In classifying these pathologic changes it seemed best 
to base the classification on cause, as far as the cause is known. This brings at 
once to the student a rational grouping of the confusing variety of pathologic 
changes with which he must deal. Also, it puts him in touch prom])tly with the 
etiologic factor, which is one of the first items to be considered in connection 
with any lesion, and which is also usually helpful in understanding the micro- 
scopic picture and the clinical pi’ogress. 

PROLAPSE OP OVARY 

I 

A large heavy ovary is likely to sink low in Iho pelvis, especially ilf its 
supporting attachments arc weakened through subinvoliitioii after labor or 
through congenital deficiency. The enlargement is often due to the forpia- 
tiori of luiniei’ous follicular cysts, giving tlie enlarged ^S*ystic ovary descrited 
later. \ 

Prolapse of the ovary docs not ordinarily become of clinical importance 
unless it drojDS into tlie pci'itoneal cul-de-sac back of the u1(;rus. In this situa- 
tion it may give rise to pressure symptoms, especially during the menstrual 
congestion or at the time of ovulation. The principal (listurl)ance conies in 
those eases in which the ovary becomes adherent in this location, and cannot 
move on pressure as it normally does. 

In most cases giving trouble, the principal complaint is dyspareunia, with 
the discomfort located high inside rather than at the vaginal entrance. Occa- 
sionally there is pain on bowel movement or jiressurc discomfort when the icctum 
is filled. In some retrodisplacement cases, the ovary is found low in the cul- 
de-sac under the corpus uteri, and the disturbance from its fixation there may 
furnish the principal symptoms. 

As to treatment, there may be prolaiisc and fixation of one or both ovaries 
williout any symptoms, (yonsequcntly, when the condition is found in the course, 
of an examination, question the jiatient carefully to determine if there are 
symptoms due to it before disturbing hei- with knowledge of its presence. 

When there are troublesome symptoms, the knee-chest posture may aid 
by gravitating the tender ovary out of the cul-de-sac or b}^ lessening circulatory 
disturbance in it. If movable and pushed out of the cul-Tle-sac during exami- 
nation, it may stay in the improved position. Occasionally a retrodisplacement 
pessary will keep it up out of the way comfortably. 

If the ovary is adherent, it may be possible to stretch light adhesions by 
digital pressure or by use of the mercury pressure bag. If there is persistent 
discomfort despite conservative measures, operation is advisable to correct the 
painful condition. Very often there are more important associated lesions 
requiring operation, and the prolapsed ovary is taken care of incidentally, by 
removal or fixation, as conditions indicate. 
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Circulatory Changes 

Interference with the circulation to the ovary causes it to become edema- 
tous and occasionally cystic. Retrodisplacement of the uterus, with a conse- 
quent prolapse of the ovaries, is a common etiologic factor in this condition. 
Other causes are pressure on the vessels by tumors of other organs, varicose 
veins, a chronic twist in the pedicle not sufficient to cause a gangrenous ovary, 
and trauma (operative or otherwise). These ovaries are usually a little larger 
than normal, and the chief microscopic finding is edema and chronic passive 
congestion. 


INFECTION OP THE OVARY 


Infections include inflammation which may be due to contagious disease 
or to ordinary pus bacteria (gonococcus, streptococcus, staphylococcus, colon 
bacilli), and tuberculosis and syphilis. 

Inflammation of the ovary is usually secondary to salpingitis or other 
adjacent inflammation. There may lie one or more points of infection with the 
usual infiltration and swelling--the inflammation involving both the follicles 
and the interfollicular connective tissue. It may or may not progress to the 
stage of aliscess formation. When an ovarian abscess forms, it is usually in con- 
nection with tubal suppuration, hence it was considered along with salpingitis. 


The ovary, instead of liccorning infected, may simply become surrounded 
by exudate, which coinjirosses it, damaging it and causing cellular infiltration 
of the connective tissue (both tlie capsule and stroma). In time this round- 
celled infiltration forms sear tissue, and as it contracts it further interferes 
with the graafian follicles, so that they atrophy or form small cysts. From 
this process the functionating part of the ovary becomes reduced in size, and 
the organ may come to consist simply of a mass of fibrous tissue with small 
cysts scatterctl through it. This condition is called cirrhosis, and ovaries thus 
affected are designated as cirrhotic ovaries.’’ 


The other typo of inflammation of the ovary is that in which the infection 
comes by way of the blood stream. This is seen at times in various general 
infectious diseases, particularly mumps and scarlet fever. The fact should 
be kept in mind that pelvic symptoms during the course of acute infectious 
diseases may be due to oophoritis, which may require additional rest and care 
during convalescence. 

The pathologic findings are the same as those seen in acute inflammation 
elsewhere in the body. There is edema with dilated capillaries and leucocytic 

infiltration. 

Chronic Inflammation. — The aente inflammation may resolve leaving no 
permanent damage or it may result in a chronic inflammation with adhesions 
and permanent damage to the tissue. The common finding in these cases is a 
mass composed of ovary, tube, and exudate, with or without abscess. In tubo- 
ovarian abscess either a tubal abscess ruptures into the ovary or an ovarian 
abscess ruptures into the tube and the two become fused. Microscopically 
there is a marked round cell infiltration. Later there may be destruction of 
the follicular apparatus and sclerosis of the remaining stroma. 
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Tuberculosis of Ovary 

Tuberculosis of the ovary is almost always secondary to tuberculosis else- 
where. Direct extension is the usual method of infection, and it is commonly 
secondary to tubal tuberculosis. According to the statistics of Orthmaiin, in 
307 cases of genital tuberculosis the ovary was involved in 33.9 per cent. In 
the gross the ovary is usually embedded in adhesions and studded with tubercles. 
In the late cases there are areas of caseation surrounded by thick, ragged walls. 
Cases of tuberculosis of the ovary associated with ovarian cysts have been 
reported. 

Microscopically discrete tubercles are found in the superficial layers of 
the ovary. When a follicle or corpus luteum is involved, tubercles are found 
in the wall of the structure. 

The symptoms and treatment are the same as for the more frequent tubal 
tuberculosis, the details of which are given in the preceding chapter. 

Syphilis of Ovary 

The protean manifestations of syphilis no doubt affect the ovary in si|riic- 
ture and function, and this is to be kept in mind when pelvic symptom^ or 
disturbance appear in patients who have syphilis. 

There are only a very few aiithenlic eases of syphilis of the ovary in the 
literature. In the cavse reported by Oellhorn the gumma was centrally located, 
indicating its systemic origin. Microscopically it Avas a gi‘anuloniatous mass 
containing a large number of plasma cells and eosinophil es. 


DISTURBANCES OF FOLLICULAR FUNCTION 

It is sui*prising how much structural change can be brought about in the 
ovary by mere disturbances of function. A slight misdirection of the endocrine 
influences which control normal ovulation may lead to follicular changes in the 
ovary of marked extent. The most common example of this marked structural 
change due to functional deficiency is follicular atresia, in Avlnch the ovum 
dies and the follicle ceases growing and eventually shrivels. This occurs regu- 
larly on a large scale, for only a small percentage of the thousands of young 
follicles go on to maturity. Some of the follicles in which the ovum dies do 
not shrivel and disappear but fill with fluid which increases, resulting in the 
formation of small cysts (follicular cysts). Occasionally a corpus luteum in- 
stead of progressing normally will develop an increasing amount of fluid (corpus 
luteum cyst). 

The above changes in the ovary occur without any causative lesion of other 
organs. Later, reference will be made to changes in the ovary brought about by 
lesions in other organs. Belonging to this class are the theca-lutein cysts, which 
may enlarge the ovaries till they fill the pelvis and lower abdomen, and follicular 
atrophy of tJie cortical functioning portion of the ovaries. 

Follicular Cysts 

Follicular cysts are simply unruptured graafian follicles which have be- 
come dilated. The increase in the fluid of the follicle and the consequent 
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formation of a small cyst are due to failure of the follicle to rupture. This 
failure to rupture may be caused by functional disturbance in the ovarian- 
pituitary endocrine cycle or it may be caused by mechanical difficulty due 
to deep situation or to thickening of the tunica albuginea or to peritoneal 
adhesions covering the surface of the ovary. 



Fig. 947. — Polycystic ovary. Microscopic view of the upper cysts in Fig. 946. Note the lining 
of compressed granulosa cells. Gyn. L<ab. 


Tliese cysts vary in size, the average size being that of a pea. When super- 
ficially placed the little cyst protrudes above the surface of the ovary as a 
translucent vesicle. In marked cases the ovary may be studded with these 
cysts. On cut surface they are usually seen in the cortex but occasionally are 
situated deeper. Sometimes there is a single large cyst. 
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The cyst wall consists of an outer fibrous layer containing blood vessels 
running parallel to the lining. In the younger cysts the lining may still show 
the granulosa-cell characteristics. In the larger older cysts the lining is usu- 
ally missing; if present, it generally consists of a single layer of low cylindrical 
or cuboidal epithelial cells with central dark staining nuclei. Figs. 945 to 951 
show the characteristics of follicular cysts. 



Fig. 948. Fie. 949. 

Fiff, 9‘I8.~ Uininff of follicular cyst .shown in Fie- 047. The nioitibran.a granulosa may still 
be recognized though it is markedly compie.ssed by the increased inlracystic proHsure. Cyn. Uab. 

Fig. 949. — Lining of n larger follicular cy.«;t. The niemhrana gianulosa Is thinned out due 
to pres.sure, and there ia evidence of b<*ginning .li.‘<integration. Oyn. Lab. 



Fig. 950. Fig. 951. 

Fig. 950. — Single cyst leaving the larger portion of the ovary (left upper part in Illustra- 
tion) Intact. Gyn. Lpab. 

Fig. 951. — In contrast to specimen shown in Fig. 950, this cyst formation Involves the 
entire ovary, which had to be removed together with the tube, Gyn. Lab. 
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Symptoms and Treatment.^-- These follicular cysts are small and rarely 
produce serious symptoms. While a single cyst often involves only a part 
of the ovarian substance (Fig. 950), in other instances it may be found to affect 
the entire organ (Fig. 951). They are frequently found in chronic oophoritis, 
and an ovary may contain fifteen or twenty of them and still not be more than 
twice its normal size (Fig. 945). 

Such a condition is designated by the term ‘'hydrops folliculi’' and also 
by the term "cystic ovary." This condition is not an indication for opera- 
tion, unless there are serious complications or unusually severe symptoms. A 
marked cyst discovered in the course of an operation for some other pelvic 
lesion is ordinarily resected, with the minimum sacrifice of normal tissue. 

The important point in treat ment is to overcome tJie endocrine disturbance 
wliich interferes with ovulation and starts cyst formation. 

In certain cases the failure to ovulate and the resulting cyst formation is 
due to old exudate or adhesions about the ovary or to thickening of the capsule. 



FIp. 952. — A tuboovarlan cyst. Tbr arrow, pas.qing In one window and out of the other. Indicates 
the cimuiiunication between the ovarian and the tubal portion of the cystic mass. 


This is an important factor in some cases of sterility, and when other factors 
are eliminated, operation to remove the thickened capsule is to be considered. 
The diagnosis and treatment of sterility cases of this type are taken up in 
Chapter XV. 

Tuboovarian Cyst. — A simple cyst of the ovary may break into an ad- 
herent tube, or a dilated tube containing fluid (hydrosalpinx) may become 
adherent to an ovary and break into it. In either case the wall of the result- 
ing cavity is formed by botli the tube and ovary, and the resulting cyst is 
designated "tuboovarian" (Fig. 952). These cysts are usually small. 

Corpus Luteum Cysts 

Corpus luteum cysts are, as their name indicates, derived from corpora 
lutea, which, instead of undergoing the regular process of absorption and 
cicatrization, undergo a cystic change. Microscopic examination of the wall 
of such a cyst will show the lutein cells, characteristic of the corpus luteum. 
Corpus luteum cy’’sts are usually not larger than an egg, but cases have been 
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reported in which the cyst was the size of a child's head. In cut section the 
striking thing is the lining membrane which is brownish yellow or orange yel- 
low, depending upon the amount of lutein and blood pigment present. The 
lining separates easily from the connective tissue wall. Figs. 953 and 954 show 
lutein cells in the wall of a corpus luteum cyst. In the older cysts there is 
sometimes only a single layer remaining. The cells are usually covered over 
on the cavity side by a thin layer of connective tissue, but this may be absent. 
Occasionally the lutein cells have disappeared, and in these cysts there is usu- 
ally marked hyaline degeneration of the wall. The central cavity is sometimes 
fdled with an old blood clot. 



Fig. 963. Kiy. 954. 


Fig. 953. — Section through wall of anolhtM- corpus luteum cyst. Low power allowing the 
cavity above, the thiee layers of the wall, and part of the surrounding ovarian stroma. 

Fig. 954. — High power of Fig. 953, showing the lutein layer and the underlying theca 
interna and externa. Gyn. Lab. 

Corpus luteum cysts, like follicular cysts, require removal only when giv- 
ing trouble. It is possible that the luteum cells may multiply instead of de- 
generating, thus forming a neoplasm with exaggerated progesterone effect. 
Wheelon and Wilson reported a ease of corpus luteum cystoma to which they 
attributed the patient's amenorrhea. But Novak questions the likelihood of 
the evanescent lutein cells alone forming a tumor. In discussing ^Miitcoma" 
in connection with graniilosa-cell tumors, he says that in most eases the so- 
called “lutcoina" is really an adrenal adenoma of the ovary, the tendency of 
which is masculinizing rather than feminizing when it shows any definite 
endocrine effect. 


EMBRYOLOOIC RESTS 

In tumors developed from embryologic rests, three types may be distin- 
guished, according to the character of the cells of the remnant from which the 
growth developed. Certain tumors develop from undifferentiated sex cells. 
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Some of these growths as they develop carry with them a certain amount of 
endocrine sex function — that is, they pour sex hbrmones into the system, in 
an erratic way and often witli bizarre and striking results. The granulosa-cell 
tumor and the arrlicnoblastoma belong to this class. Other tumors developed 
from undilTercntintcd sex cells seem devoid of any special endocrine influence, 
as in the dysgcrniinoina and the Brenner tumor. 

Other tumors arise from undifferentiated somatic cells, and from the erratic 
cell development as the tumor grows there appear samples of various tissues, 
as in the dermoids and the teratomas. To the teratomas containing a consider- 
able amount of thyroid tissue arc applied the terms ‘‘strumous” or “ovarian 
struma.” 

A third class of tumors arise from remnants of developed embryonic struc- 
tures, which foi’merly functioned but which largely disappear in the maturing 
of body growth. This class includes the parovarian cysts. 

FROM UNDIFFERENTIATED SEX CELLS 
WITH ENDOCRINE INFLUENCE 

In the past few years interest has been aroused in the study of a group 
of tumors arising from early oophorogcnic structures in the sex gland area. 
There arc two general groups: (1) those which function and produce hormones 
and in this way determine certain secondary sexual changes, for example, 
granulosn-ccll tumors and arrhenoblastomas, and (2) those which exert no 
endocrine effect, such as Brenner tumors and dysgenninomas. We arc indebted 
to Robert Moyer of Berlin for his clear-cut classification of these confusing 
pathologic pictures. The endocrine group will bo considered hero, and the 
second group under the next heading. 

Granulosa-Cell Tumors 

These tumors, according to Meyer, arise from dormant undifferentiated 
embryonic tissue situated in the medullary portion of the ovary. Such tissue 
can be found in the fetus and in infants and even into adult life, and occasion- 
ally in the ovaries of women far past the menopause. These cells persist with- 
out differentiation into late life. Under conditions still unknown they may 
at any age produce granulosa-cell tumors. These in turn produce estrin and 
can cause development of secondary sex characteristics in young children or 
enlargement of the uterus and uterine bleeding in elderly women. They have 
never been known to develop from mature follicles nor do they ever contain 
ova. Furtliermorc, they are found in women from sixty to seventy years of 
age, in whom the ovary no longer contains follicles. 

Of course, much is still unknown about the granulosa cells of the graafian 
follicle and what they can do in the various stages of growth and retrocession. 
The studies by Gardiner on the normal and pathological cell activities in the 
follicles indicate that a variety of tumors may arise from the lining cells. 

Structural Pathology. — IMeyer gives the following three histologic classi- 
fications according to the structure. 

1. It may occur as a folliculoma, often associated with small cysts. The cells are 
arranged about a central liquefied area so that they resemble somewhat small primordial 
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follicles (Pigs. 955 and 956), The similarity to Call-Exner bodies found in rabbit ovaries 
is very striking. In the first few cas.es these were thought to be abnormal follicles, be- 
cause the central cavity superficially resembled an ovum. Meyer stressed the fact that the 
cells around the small cystic cavities are arranged in a curious antipodal fashion, that is, 
the nuclei of the inner layer are placed close to the lumen while those of the outer layer 
are away from it, toward the periphery. Between these two layers there may be several 
layers of well-preserved cells, or only a thin zone of degenerated cytoplasm may remain. 
This so-called follicular typo may contain small or large cavities. 

2. The second and most common t5^po is the cylindroid type, in which there are solid 
cords of cells or cylinders. Jlyaliiio degeneration of the connective tissue stroma is com- 
monly present. Many bizarre patterns arc found, which have been compared by Novak to 
elaborate scroll work or rippled water or the pattern of moire silk. 

3. Some cases show a diffuse structure which cannot be distinguished from sarcoma. 
Figs. 957 and 958 show this type of tumor. Sjieaking of grnnulosa-cell tumors in general, 
Novak states that in some cases there seems to be a lutein dike transformation of some of 
the cells. Where this is found, the endometrial pattern in such cases indicates that there 
is a secretion of the corpus lutcum hormone as well as of the follicular hormone. 



Fm. y5j. 


Figs. 955 and 956.— Small pranulo.sa ’ell tumors in the othciwi.'se normal ovary of a 
woman, aged forty. Fig. 9.56, Higher magnification c>f a .‘special urt'a in Fig. 955, .showing the 
resemblance to Call-Exner bodies. (Meyer — Am. J. Obsf. iC Uj/ncc. ) 

The three types are not infrequently found in different parts of tlic same tumor, merg- 
ing into one another and giving the impression of having a common origin. In the recent 
work of Fischel strong evidence is produced in favor of this idea. Contrary to the gen- 
erally accepted idea, that the follicular apparatus is tlio result of a downgrowth of the 
germinal epithelium covering the ovary into the mcscnchyino bciieath, Fischel believes that 
the granulosa colls are formed in situ from the ovarian mesenchyme, as are also the theca 
cells and stromal cells of the ovary. This theory of follicle development clarifies somewhat 
the confusing pictures seen in graniilosa-coll tumors and seems to fit in inucli better than 
do the older theories. 

In regard to the degree of malignancy this tumor is fedt to be relatively benign, and 
Meyer emphasizes that it is only necessary in most cases to remove the involved ovary; 
the fact must not be overlooked, however, that from 5 to 10 per cent of the reported cases 
have run a malignant course, with recurrence and metastases end death. 
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These tumors are usually of a moderate size but may vary from very small 
tumors to huge growths filling the abdomen. On cut surface the small ones 
present a solid granular surface. In the larger ones cystic areas are seen. 

Physiologic Pathology. — The usual picture of the endometrium in these 
cases is endometrial hyperplasia though this is not always present. In cases 
showing luteinization of the granulosa cells a premenstrual endometrium may 
be found. In children there is usually a premature development of the sec- 
ondary sex characteristics and menstruation. In adult life there may be pro- 
longed bleeding interspersed with periods of amenorrhea due to the inhibition 
of the pituitary by an excess of estrin in the blood. When such a tumor de- 
velops after the menopause, the atrophic uterus may return to normal size and 
begin to exhibit intermittent bleeding. 



Flff. 957. Fiff. 958. 

Figs. 957 and 958. — Granulosa cell tumor, Class III. Pig. 957, Shows a diffuse structure 
resprnhling sarcoma. Fig. 958, High power of Fig. 957, showing the character of the cells. 
Gyn. 1^1 b. 


Patients with these tumors have more estrin in the urine than do normal 
patients. The Aschheim-Zondek Type I reaction for prolan A is present in 
many of these cases and occasionally the Type II reaction is obtained when 
luteinization is present in the tumor. Extracts made from these tumors and 
injected into castrate mice cause estrus. 

What stimulation causes these undifferentiated sex cells to grow and func- 
tion is not known. It is probable that the stimulus is endocrine in character. 
The endocrine influence of the tumors themselves is evident from their cellular 
structure and from the resulting clinical manifestations. The islands of em- 
bryonic sex cells may at any age begin to grow and function, causing symp- 
toms of excessive ovarian activity. The resulting clinical picture varies ac- 
cording to the age of the patient when the tumor cells begin to function. 

In children, the excess estrin secreted by these tumors causes precocious 
puberty, the child maturing sexually at any early age. Menstruation may 
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appear at two or three years of age, with secondary sex characteristics, such 
as enlargement of the breasts and appearance of pubic hair. The mental age 
and activities of the child are not in advance of her years. 

Certain cases of precocity reported in the older literature with pictures of patients 
can now be classified as cases of granulosa-cell tumor, and from those we can learn the life 
history of such individuals. Lenz in 1913 reported a series of 130 cases of precocious men- 
struation. In this series were a number of cases in which the flow occurred at birth or 
within a few days thereafter, which of course we know now may be due to the withdrawal 
of the maternal ostrin at birth. He shows other cases, however, with the photographs prov- 
ing early maturity, which leave little doubt as to the presence of a granulosa-cell tumor. 



Fig. 959. Fig. 960. Fig. 961. 

Fig. 959. — Patient, aged about four ypar,’!i, with a granulosa-cell tumor. I.«ateral view of 
patient at age of three ycar.s and eleven months. Men.struation had begun at three years and 
seven months. Note the hypertrophy of the breasts. (Novak — Am. J. Obst. and Oynec.) 

Fig. 960. — Patient aged .^ix years, with a granulosa cell tumor. General view, showing 
marked general development, the mammary overgrowth, and the broad hips. There is a heavy 
growth of axillary hair, though it is not seen in the picture. (Novak — Am. J. Obst. and Oynec.) 

Fig. 961. — The microscopic structure of tumor shown in Fig. 960. (Novak — Am. J. Obst. 
A Oynec.) 


That there is precocious development to real sexual maturity in these patients is 
hown by the fact of early pregnancy. Mandeslo reports the case of a girl who began to 
menstruate at three and gave birth to a son at six years of age. Lenz refers to the case, 
reported by von Haller in 1751, in which the patient began to menstruate at the age of two, 
gave birth to a child at nine, menstruated regularly until fifty-two years old, and lived to 
the age of seventy-five. 

In the cases in which the tumor docs not bej^in until adult life, when the 
person is already menstruating, the symptoms are frequently masked. There 
may be an increase in the amount of the menstrual flow, and nothing else to 
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indicate the tunior. Occasionally there are periods of amenorrhea interspersed 
with periods of menorrhagia. There have been so few of these cases diagnosed 
before operation that the number in which hormone tests have been run pre- 
operatively is not sufficient to permit detailed deductions. 

After the menopause, the tumor is likely to cause return of menstruation, 
or prolongation of menstruation if it becomes active before menstruation ceases 
entirely. 



Fig. 962. 



Figr. 963. 



Fig. 964. 


Fig. 962 to 964. — l*atierit. HKed seven years, with a granulosa-cell tumor. Fig. 962, 
General view, showing the precocious sexual development, with marked growth of pubic hair 
and hypertrophy of breasts. In this case theic Is also marked enlargement of the abdomen 
from the tumor. Menstruation begun four months before the patient was brought for treatment. 
Fig. 963, The large tumoi' removed in thl.s ease. It Involved the left ovary. After the opera- 
tion, the precocious menstruation ceased and the patient was well for eighteen months, when 
she came again with a similar growth of the right ov.ary, which seemed normal at the first 
operation. The Aschheim-Zondek test was positive before each operation, and was negative 
within two weeks after each ov)eration. Fig. 964, The microscopic structure of the first tumor. 
The structure of the second tumor w’as the same. (Bland and Goldstein — 8urg., Oynec. and 
Ohat.) 


The association of adenocarcinoma of the corpus uteri with granulosa-cell 
tumor has been more frequent than to be expected from mere coincidence, and 
this is an additional indication that excess estrin is a factor in the development 
of endometrial carcinoma. 

Diagnosis. — In children, the diagnosis is made largely on the history and 
evidences of precocious sexual development, A child, aged four years, with 
such a tumor, from which menstruation began at three and a half years, is 
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.h.wn in Fig. 959. Development of the brc«te end pubio hmr .re in 

aZuLt m, pictured in Fig. 969. The mieroecopto type of thm g„w,h m 

of S3 esses of grunnless-cell tumors found f ‘ Mlomug 

sgeiueidenee: First deeade 15 per cent, second decode Spleen t e 

12 per cent, fourth decade 21 per cent, fifth decade (ages forty o y) per 



Imb:. 965. — Granuloaa-cell tumor from a patient, aired slxty-two years. Note wcll-tlncapsu- 
liited tumor large as a grapefruit, springing from the right ovary. The uterus was enltAged to 
the size of that of a woman during active menstrual life. (^’eIi^ndo— Am. ,/. Obst. and^ynec.) 



A. n. 


Fig. 966. — A, The microscopic structure of the tumor shown In Fig. 965. Note the follicle- 
like structure and the islands of solid tumor cells between which is an abundant flbrous 
stroma. B, Microscopic picture of another granulosa-cell tumor from a forty-three-year-old 
patient. It is composed of two portions, the one follicular, here 'Sliown, and a solid portion, 
part of which Is shown in the lower edge of the photomicrograph. Note the lightly staining 
cells about the periphery of the follicle, resembling theca interna cells. (TeLinde — Am. J. Obat. 
and Oi/nrc.) 


cent, sixth decade 9 per cent, and seventh decade (ages sixty to seventy) 3 
per cent. The tumors, while not common, are not nearly as rare as was for- 
merly thought. 

A girl, seven years of age, with abdominal prominence due to the large 
tumor and marked development of the breasts and pubic hair, is shovra in 
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Pig. 962, The large tumor removed in this case is shown in Pig. 963, and the 
microscopic characteristics in Pig, 964. This patient had a similar tumor in 
the other ovary a year and a half later, and it was successfully removed. Along 
with the precocious sexual development there is precocious skeletal growth in 
these cases, so that the child is larger than normal. 

Vaginal or rectal examination may or may not reveal an ovarian tumor. 
These growths are sometimes almost microscopic in size. In women during 
menstrual life, the diagnosis cannot be made with any degree of certainty, as 
there are so many other lesions that may give the same symptoms. It is to be 
considered especially in those patients with clinical symptoms of excess estrin 
associated with an ovarian mass. The hormone tests should be valuable in a 
suspected case, and should be run where facilities are available. An unusual 
elevation in the amount of estrin in the blood or urine in a series of tests, would 
add weight to the probability of a granulosa-cell tumor. Curettage in the pre- 
menstrual stage should show an endometrial hyperplasia in a high percentage 
of these cases, for it is known that excess of estrin tends to produce such hyper- 
plasia. The diagnostic curettage should be made just before menstruation, 
because it is at that phase of the cycle that the curettings are most likely to 
l)e decisive as to the presence or absence of hyperplasia. 

After the menopause, return of supposed menstruation is most likely to 
be due to endometrial carcinoma. If this be eliminated and there is an en- 
larged ovary, the lesion is probably a granulosa-ccll tumor, though of course 
it might be a carcinoma of the ovary. A granulosa-cell tumor in the case of 
a imtient, aged sixty-two years, is shown in Figs. 965 and 966. 

Treatment. — The treatment consists in operative removal of the tumor. 

In the case of a patient in the menopause or later, the question of malig- 
nancy must be settled. Though curettage for the abnormal bleeding may 
exclude malignancy in the uterus, it does not exclude ovarian malignancy. 
Consequently, if a definite ovarian mass can be felt, operative removal is advis- 
able. In inoperable cases of advanced pelvic tumor, irradiation treatment for 
ovarian malignancy may be used. 

Arrhenoblastoma 

The second type of tumor producing endocrine effects is the arrhenoblas- 
tonia. According to Meyer, these tumors arise from undifferentiated germ 
cells which are not utilized during embryonic development but nevertheless 
retain their sexual potency. Under certain conditions they begin later in life 
to proliferate and then exert an influence toward maleness. Some types of this 
neoplasm exert no liormonal effects. The following quotations are from Meyer. 

In every embryonic sox gland undergoing development into an ovary, cells at the 
hilum remain for some time in an undeveloped state (blastema). This blastema under 
normal conditions later on produces the reto ovarii and some medullary cords or tubules 
which are homologues of the rote testis and tubuli efforentes of the testicle in the male. 
The future sexual character of the young embryo is not unalterably determined from the 
beginning, at least not in all instances, but does depend upon determining factors in the 
genes in the chromosomes. A priori every embryo and also every embryonic sex gland has 
the potential faculty of developing in either direction — male or female. 
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The rete ovarii and the medullary tubules, which do not e«rt an^ functional influ- 
ence on the female sex gland, prove the normal bisexual aolage oi the gonad. If these 
structures then persist in part in an undifferentiated state, and later for unknown leasons 
begin to proliferate, they may induce the male direction of development and thus change 
the sexuaJ characteristics by creating bisexual stimulation like an ovariotestis. 

In the hilum of the adult ovary, I found a small tubular adenoma in a very young 
stage attached to the rete, which proves this typo of neoplasm may have its origin just in 
this location. Thoroforo, it is not the hormonal effect alone which justifies the name ar- 

eno Jastoma but the fact that the resulting masculinizntion confirms the theory of the 
origin of this new growth. 

structural Pathology.— The tumors are usually unilateral and seldom get 
very arge. On cut surface they have a soft consistency and are pale yellow 
in CO or. There are two distinct morphologic forms and a third which holds 
an intermediary position. 



like structiiits. ^’/^Showmp sarcoiria-like” strucfur^^ Irregular epithelial cord- 

tubule formation Is seen. (Baylor." wXrmann.®and‘K 


1. The type described by Pick and named by him “adenoma testiculare 
ovarn consists of an adenomatous structure made up of tubules resembling 
seminiferous tubules of the testis. It is not only similar to the adenoma devel- 
oping in men but also contains some of the same structures. Masculinization 
occurs only occasionally in these eases. 

2. The intermediary group shoAvs sarcoma-like tendency but usually rudi- 
mentary cords or irregular tubules could be found (Fig. 967-4). Women with 

t 18 type showed a little more tendency toward masculinization, amenorrhea 
hirsutism, etc. ’ 

3. At^ical variety, resembling sarcoma with little to suggest its origin. 
Most Of these patients showed marked masculinization. Fig. 967-B shows such 
a growth. 
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Physiologic Pathology. — In every woman there are rudimentary homo- 
logues of male structures. The one of importance in arrhenoblastomas is the 
rete ovarii which is the homologue of the male testis. Under certain unknown 
conditions this undifferentiated male tissue, near the medulla of the ovary, 
becomes active and produces a male endocrine influence which overrides the 
female influence, resulting in varying degrees of intersexuality. 

In the first type there is very little tendency toward inasculinization, in 
the second type there is a greater tendency that way, with amenorrhea and 
hirsutism or more marked changes if the cells are more nearly like Type III. 
In Type III, where the potential testicular tissue is extremely undifferentiated, 
the most marked masculinization occurs. 

Diagnosis. — Those tumors occur much less frequently than do the granu- 
losa-cell tumors. There is no reported series large enough to estimate with 
any accuracy the age incidence. 



Figs. 968-970. — Patient with an arrhenoblastoma of the ovary, showing tlie masculinity the 
tumor Caused and Its subsidence after removal of the prowth. Fig. 968. Showing the develop- 
ment of hair on the face. Fig, 969, Showing the developing masculine type of pubic hair 
growing upward toward the navel, and the flatne.s3 of the breasts as compared with Fig. 970. 
Fig, 970, Six month.s after removal of the tumor. Note the return of the feminine type of breasts 
and hlp-outlinr, and the lessening of the hypertrichosis on the face. (Taylor, Wolfermann and 
Krock — Stiry., Gynec. and Obst.) 


The patient usually becomes amenorrheic, hair appears on the face, and 
the pubic hiiir assumes a masculine appearance (extending upward in median 
line toward navel), the breasts become flattened, the voice deepens, and the 
clitoris enlarges. In long-standing cases the figure assumes a masculine char- 
acter. The clinical features are shown in Figs. 968 to 972. 

The diagnosis is made from the appearance of the patient, the history, and 
the finding of an ovarian tumor. In the differential diagnosis one must rule 
out basophilic adenoma of the anterior pituitary, adrenal cortex lesions, espe- 
cially cortical hyperplasia, and pineal tumors. 

In basophilic adenomas, the patients are usually very fat, and they have 
other symptoms referable to a pituitary lesion. Hirsutism is usually not a 
marked feature. 
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In adrenal disorders there is a marked hirsutism, and the breasts usually 
remain of normal size. A tumor may occasionally be felt in the kidney region, 
and there may be other adrenal symptoms. 

Adrenal tissue may occur in the ovary and produce a tumor there. Such 
an ovarian tumor has much the same masculinizing influence as an arrheno- 
blastoma, so the differentiation has to be made by microscopic examination 
after removal of the growth. 

In pineal tumors there is frequently calcification of the gland which can 
be seen in the x-ray. There is usually some evidence of increased intracranial 
pressure with an internal and external ophthalmoplegia and an impairment of 
the upward gaze. Secondary sex characteristics need not be changed. 




Fie. 971. FIs. 972. 

Fig, 1)71. — Facial hlrsutl.sni from hii ovarian arrhcnoblastonia In ii piitiont ase sixty- 
one years. 

Fie. 972. — Three months after removal of the arrhenoblastoma, showing disappearance 
of the abnormal hirsutism. (Maxwell — Western J. Siirg.) 


The treatment for an arrhenoblastoma is removal. This causes a complete 
reversal to the feminine type. The abnormal hair drops out, the menses reap- 
pear, and the breasts assume the normal fullness. Figs. 968 to 970, show such 
a patient in the childbearing age, before and after operation, and Figs. 971 
and 972 show one in the post-climacteric age. 

Adrenal Ovarian Tumor 

Novak, in his article on masculinizing tumors of the ovary, calls attention 
to the occasional occurrence of adrenal adenoma in the ovary and in the broad 
ligament. The endocrine effect, when present, is toward masculinization and 
hence the adrenal tumor may be mistaken for an arrhenoblastoma till removed 
and sectioned. 
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The microscopic picture, particularly the large lutein-like cells, has caused 
confusion with corpus luteuui growths. Novak agrees with Schiller that most 
of the so-called luteoinas of the ovary are really tumors of adrenal tissue. 
Bests of adrenal tissue occur in the ovary, and this fact must he taken into 
consideration in interpreting the microscopic pictures in uncertain conditions. 

FROM UNDIFFERENTIATED SEX CELLS 
WITHOUT ENDOCRINE INFLUENCE 

Certain tumors in this situation develop from undifferentiated sex cells 
which show no tendency toward specific male or female characteristics. They 
include the dysgerniinoma and the Brenner tumors. 

Dysgerminoma Ovarii (Seminoma) 

The dysgerminoma arises according to Meyer from undifferentiated germi- 
nal cells which have lost their power of becoming either masculine or feminine, 
and therefore can develop into identical pathologic structures in either the 



A. B. 


Fig. 973. — Dysgerminoma of the ovary. A, Shows tiic rosemblance to dysgerminoma of the 
testicle. B, High power of A. (Meyer — Ain. J. Obst. and Oynec.) 


testis or the ovary. They are very common in pseudohermuphrodites, in ovario- 
testis, and in poorly developed sex glands of otherwise normal persons. They 
are devoid of any specific sex influence and exert no hormonal action either 
toward masculinization or feminization. 

The growths are rather rare generally but are common in pseudohermaph- 
rodites. They usually appear in the second or third decade of life. 

Meyer states that these tumors may attain enormous size, destroying the 
ovary and adjacent uterus. They are frequently bilateral. They are solid, 
grayish white, and doughy in consistency. 
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These tumors in the ovary have the same microscopic characteristics as 
they do in the testis, with the exception that there are no tubules present in 
the ovary. There is an alveolar arrangement of the large epithelial cells of the 
new growth. In some cases there is a cordlike arrangement of these large cells. 
There is a marked infiltration of the connective tissue. Fig. 973 shows a 
dysgerminoma of tiie ovary. These tumors arc relatively benign. 

Brenner Tumors 

The Brenner tumors probably arise from tlie derivatives of the coelomic 
epithelium, as do the Walthard cell foci in the infantile ovarian cortex. If 
the Walthard cell foci retain their indifferent character in the course of their 
blastomatous development, the Brenner tumor results. 



Fig, 974. rig. 975. 


Pig. 974. — Brenner tumor, Type I. There are a few hollow spaces seen but no large 

cysts. 

Fig. 976. — High power of the upper portion of the Y-shaped nest of cells seen in Fig. 974, 
showing the character of the cells. Gyn. Lab. 


These tumors are usually unilateral and of moderate size. On cut surface, 
they are white in color and sharply defined and suggestive of a fibroma. The 
cystic type cysts usually contain pseudomucin. 

Two types are described by Meyer : (1) solid tumors with or without small 
cysts, and (2) cystomas with or without pseudomucinous epithelium and con- 
taining nodules or Brenner cell tumors in the wall. A marked hyalinization 
of the stroma is characteristic, and there is a definite capsule present. 
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In the first type there are nests of epithelial cells embedded in the fibrous 
connective tissue. In the center of the nests thcjre may he hollow spaces and 
cysts with indifferent cylindrical or mucous epithelium. Centrally, the cells 
are parallel to the long axis of the nodule while peripherally they are at right 
angles. 

If the differentiation of the cell foci tend primarily in the direction of 
cyst formation, the second type of Brenner tumor is the result. In this type 
actual cystomas appear, and may or may not be lined by pseudomucinous 
epithelium. Maury and Sehmeisser have reported a case of bilateral Brenner 
tumor in which the tumor in one ovary was of the first type and the one in the 
other ovary of the second type. 



976. Fi^. 977. 


Figs. 976 and 977. — Brenner tumor. Fig. 976, Presents a characteristic picture at low 
power. Irregular stroma, epithelial masses varying In shape. They are partly hollow. They 
contain mucin. Narrow hyaline bands surround the epithelium. They are .small cysts. Fig. 977, 
Partly hollowed out, pseudomucin containing epithelial mass. The outermost cells are con- 
spicuous by their small, dark nuclei. (Plaut^ — Surg., Gynec. and Obst.) 


Various microscopic characteristics are shown in Figs. 974 to 977. Proescher 
and Kosasco in reporting a case and discussing the subject state : 

The epithelial part of the tumor docs not develop from the ovarian parenchyma nor 
from the granulosa*cell islands, but from special coll elements which are not derived from 
the normal cells forming the ovary, but arc abnormal cell inclusions which are found in 
Walthard's coll islands. According to E. Meyer, they originate from the celomic epithelium 
near the wolffian bod}", from which the epithelium of the miillerian duct is derived. The 
latter may form solid epithelial nodules, or larger formations of indifferent epithelium in 
abnormal locations, as in the tubes and ligaments. It may differentiate into mucous or 
columnar epithelium, like the surface epithelium of the ovary. 

Walthard’s cell islands are capable of forming tumors which not only contain mix- 
tures of Brenner epithelium and pseudomucinous and serous cysts, but pure areas of these 
types of cells may occur side by side. Also pseudomucinous cysts may form without 
Brenner epithelium. The Brenner tumors are linked genetically with the majority of the 
serous, partially fibrous, and adenomatous and papillomatous cystomata, including the 
adenofibromas and the mixed seromucinous tumors. Only a small percentage of the pseudo- 
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mucinous cysts and cystomata originate from WaJthard^s eel] islands. The majority con- 
stitute the endodermal part of a teratomatous nnlage, which dates back to the early seg* 
mentation of the ovum. 

The Brenner tumors have no clinical peculiarities save their frequency of occurrence 
at an advanced age, 50 per cent occurring after fifty years of age. They are benign and 
no metastases or recurrences have been observed. Malignant tumors arising from Bren- 
ner's epithelium are, so far, not known. 

Novak, in reporting a series of cases, gives the following siiminary : 

This paper is based upon the study of 17 cases of Brenner tumor of the ovary, includ- 
ing the 14 new cases herein reported. This brings the total of reported cases to 122, though 
new instances are being reported more and more frequently. The tumors are benign, and 
produce no characteristic symptoms. When small they are, therefore, likely to bo found 
only accidentally in operations for other indications. They may, however, reach very large 
size, in which case they produce discomfort or pain, with perhaps the presence of a mass 
noticeable to the patient herself. The pathologic characteristics have been described in 
the paper. The essential elements arc (1) the presence of nests or columns, often ijprtially 
cystic, of rather uniform size and appearance embedded in (2) a matrix of fibr(imatous 
tissue which is sharply marked off from the surrounding ovarian stroma though thete is no 
definite capsule. The tumors probably arise from the so-called Walthard islands! of in 
different cells which may at times occur in the ovary, though other explanations have 
been suggested. 

The moat interesting hmtologic characteristic is the frequently observed transition 
of the cells into a cylindrical type identical with that characterizing the ordinary pseudo- 
mucinous cystadenoma, so that largo tumors of the latter variety may be produced, witli 
only small nodular Brenner tumor vestiges in the wall to indicate their origin. There is 
logic, therefore, in the subdivision of Brenner tumors into the solid and cystic varieties. 
Three such tumors are included in our series. On the other hand tlio fibromatous reaction 
may be so striking as to produce large fibromas of the ovary. Tn such cases, of which 2 
are included in our group of ca.sos, the origin is indicated by the finding of the typical cell 
nests scattered either sparsely or richly througlioiit the tumor. There is little or no 
evidence to indicate that Brenner tumors exert any such endocrine effects upon sex charac 
tors as those which characterize granulosa cell carcinoma or arrhenoblnstoma. 

Because of the al>.sence of any hormonal manifcstalion.s from these tumors, 
the diagnosis of the type of growth is made after removal. 

UNDIFFERENTIATED SOMATIC CELT.S 

Tumor growth of embryonic rests of undifferentiated somatic cells gives 
rise to the dermoids and teratomas. The cystic dermoid tumor represents an 
adult type of growth and the solid teratoma an embryonal type. 

Dermoid Cysts 

Dermoid cysts, according to Ewing, constitute 10 per cent of all ovarian 
tumors. They are present at birth but are not discovered usually until later in 
life, between thirty and forty, when their growth begins to cause symptoms. 
Early in life they grow rapidly, but remain stationary after reaching a certain 
limit of development. 

Rupture of dermoid cysts is a common occurrence, and the discharge of 
the irritating sebaceous material causes a marked peritoneal reaction and 
dense adhesions. 
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The origin of these growths is still an undecided question. Wilms feels 
that they are due to a parthcnogenetic development of the unfertilized ovum. 
Goodall is in accord with this view. 

Dermoid cysts arc usually globular in shape and dull white in color. They 
contain structures associated with epidermal tissues, such as hair, teeth, bone, 
sebaceous material resembling fat. Specimens are shown in Figs. 978 to 980. 

Occasionally on close inspection hair can be seen through the wall. They 
have a doughy consistency, with very hard areas where bony structures are 
present. When opened, a fatty, semisolid sebaceous material flows out. Hair 
and skin are nearly always present. The tumors contain elements of all three 
layers of the blastoderm as has been shown by Bonnet. The solid tissue is 
usually on one side of the tumor and is called the “dermoid plug.” 



Fig. 978.- 


Dcrmold cyst of the ovary- Gross specimen, showins several teeth In the lower right 
rtlon of the specimen and hair in the cystic portion on the left. Gyn. Lab. 


poi 


The following is a partial list of tissues which have been found in der- 
moids: Skin and its derivatives, sebaceous glands, hair, sweat glands, and 
bone, especially the maxillae containing teeth. Up to 300 teeth have been found 
in one cyst. Rokitansky observed the eruption of permanent teeth after the dis- 
charge of the milk teeth. Milk teeth are more common in teratoma while the 
permanent teeth arc usually found in dermoids. Dong bones, digits, finpr- 
nails, and skull have been found. Brain tissue with its derivatives, intestinal 
loopi thyroid tissue, eyes, salivary glands, may occasionally be found. Even 
rudimentary fetuses have been described, such as a pelvis with hairy pubes 
and a vulva and clitoris. Brains with ventricles, spinal cord, and a few com- 
plete extremities, have been observed. Figs. 978 and 980 show opened der- 
moids in the gross, and Fig. 979 a microscopic picture of the wall structures. 
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Ewing states that dermoids become malignant in about 3 per cent of the 
cases and the type of malignancy is usually squamous-cell carcinoma of the 
contained epidermis. Pig. 1023 shows such a case. 



Flff. 980. — A small dermoid cyst, showinf? teeth, hair, sebaceous material and firm fat 
tissue. The teeth, shown In the right side, are unusually well developed and constitute a point 
of special Interest In this specimen. (Courtesy of Dr. F. J. Taussig.) 

Symptoms and Diagnosis. — Dermoid tunioi's may appear at any age. They 
have been found in children at birth and in women at ninety years. Dermoid 
tumors of the ovary are comparatively small, rarely getting larger than a child's 
head. But they are more dangerous than the ordinary large cysts, for the der- 
moid cysts usually present more and firmer adhesions, and their contents are 
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more irritating, so much so that the escape of any of the contents into the peri- 
toneal cavity is likely to cause a peritonitis. 

The symptoms of dermoids are about the same as for ovarian cysts in 
general, which are given in detail later in this chapter under Proliferating 
Cysts. In dermoid cysts there may be present a firmer surface on palpation. 
As they often contain bone or teeth, x-ray examination may assist in determining 
the character of the pelvic mass felt in pelvic palpation. 

Morris and Rosenthal in studying a series of 79 cases, found teeth or bone 
alone or in combination, in 89 cases or nearly 50 per cent. They remark ''Had 
x-ray been more frequently employed a high percentage of these tumors could 
have been diagnosed before operation.’’ 

Dermoids arc more liable to sui)puration and abscess formation than the 
ordinary cyst. Such abscess may ru])ture into the lower bowel, with discharge 
of bony material from the rectum. In such case differential diagnosis must be 
made between dermoid cyst and extrautcrine pregnancy as the original trouble. 

Quinby reports a dermoid which ruptured into the bladder. Carter, Thomas 
and Pearsc reported a dermoid cyst which ruptured into the bladder and into 
the sigmoid, producing a very eomplicaled condition. By means of pelvic, 
cystoseopic and gastrointestinal x-ray examinations the details were finally 
worked out. 

Treatment. — The treatment of dermoid tumors which have become large 
enough 1o l)e appreciated and give trouble, is removal by operation, the same 
as for proliferating cysts. The fact that they may develop malignancy is an 
additional reason for prompt removal. 


Teratomas 

In certain of the tumors arising from undifferentiated somatic cells there 
is not so much development toward mature structures as in the dermoid cysts, 
hut the growth is more solid and has more embryonic tissue. It is to such a 
liinior that the term ‘‘teratoma” is applied. 

The cells being less developed and their activities more erratic than in 
the dermoid, there*" is a greater tendency to malignancy. There are usually 
small areas of partly mature tissue, such as bone, cartilage, hair, etc. There 
may be small cavities. Areas of hemorrhage are not uncommon. If the growth 
contains a considerable amount of thyroid tissue, it is designated "ovarian 

struma.” 

Clinically, on account of the tendency to malignancy, the teratoma is a 
very serious type of growth. Any tumor suspected to be of this character 
should be subjected to ])roinpt operation, if the patient’s condition will permit. 


TUMORS FROM DIFFERENTIATED EMBRYOLOGIC REMNANTS 

Growths of this class are represented principally by the tumors of the 
broad ligament, ariaing ton. the parovarium, whieh ronaisls of remnant, ol 
strnetures which aerved their purpose during eiuhryologic development and 
then largely disappeared. 
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Parovarian Cysts 

The tumors of the parovarium (broad ligament tumors) are almost in- 
variably cysts, and they are of two kinds: simple cysts and papillary cysts. 

The simple cysts are single cysts containing clear fluid resembling water. 
On account of their confined position they produce very troublesome symp- 
toms while still small. They arise from various parts of the remains of the 
Wolffian body (parovarium, paroophoron). 

The lining of these cysts consists, as a rule, of a single layer of flattened 
epithelium resting on a fibrous stroma. They rarely become malignant. 

The proliferating papillary cysts arise also from the remnants of the 
Wolffian body and their characteristic is the development of papillary growths 
in the interior of the cyst, which fill the cyst and grow through its wall, and 
spread to the peritoneal surface and the adjacent organs (uterus, ovaries, 
intestines). The whole pelvis may be filled with these warty cauliflower 
growths and, having spread to all the adjacent structures, they ofteji give 
rise to an erroneous diagnosis of cancer. [ 

In the majority of cases they are bilateral and usually rupture befoVe at- 
taining a large size. Though they grow rapidly and spread to adjacent organs, 
where they implant themselves on the peritoneal surfaces and grow finely, 
they do not have the fatal infiltrating and destructive tendency of malignant 
disease, and many i)aticnts recover when the abdomen is opened and the larger 
part of the growth removed. Later they may undergo malignant change, and 
then they present the usual characteristics of carcinomas. 

These proliferating papillary cysts arise from the parovarium. As most 
parovarian tubules lie in the broad ligament, the papillary cysts are usually 
broad ligament cysts. But they may also arise from that part of the paro- 
varium which is prolonged into the hilum of the ovary. It is from that location 
that the papillary cysts of the ovary arise. The papillary cysts of the ovary are 
usually bilateral and present all the characteristics of the broad ligament papillary 
cysts, except that they arise from the ovary instead of from the broad ligament. 

Symptoms and Diagnosis. — In the clinical history and in the signs ob- 
tained by examination, broad ligament tumors resemble ovarian tumors very 
closely. Practically the same symptoms and signs which serve to distinguish 
an ovarian tumor from other diseases serve, also, to distinguish a broad liga- 
ment tumor from the same diseases. So that, as a rule, in this condition, when 
there is trouble in diagnosis, the difficulty is to tell whether the tumor present 
is a broad ligament tumor or an ovarian tumor. 

The characteristics of the ordinary parovarian cysts, or ‘'broad ligament 
cysts,'’ as they are usually called, are as follows: 

1. They grow into the broad ligament, separating its layers and displac- 
ing the adjacent organs. The uterus is pushed far to one side, and the tube is 
usually stretched over the cyst, being much lengthened and flattened (Figs. 
981 to 984). The ovary also may be flattened out on the surface of the cyst. 
There is more or less fixation of the cyst and also of the displaced uterus. 
They may grow under the peritoneum and separate it from the rectum, blad- 
der, and abdominal wall. 




Flff. U83.-~rarovarian cyst from left side, view from above. The ovary Is seen at the 
upper left portion. Just below it to the left is the severed uterine end of the tube from which 
traced under the peritoneum to its fimbriated end near the center 
of the drawlnir. As the cyst grew In its situation between the layers of the broad llaament the 
sides of the ligament were spread apart, the ovary was raised, and the tube was stretched 
out and flattened. Gyn. Lab. 
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2. They produce serious symptoms much earlier than ovarian cysts. This 
is due to their being confined within the broad ligament and the pelvis, and 
hence making serious pressure on surrounding organs while they are still 
small. For this reason they cause more pelvic pain and more menstrual dis- 
turbance than ovarian cysts of the same size. 

The papillary cyst, after rupture and spread of its papillary growths, may 
produce a clinical picture very much resembling tuberculous peritonitis or 
chronic pelvic inflammation. It then usually gives rise to marked ascites, and 
the fluid returns repeatedly after tapping. 

The rapidity of growth of the broad ligament tumors depends somewhat 
on the character of the growth. Those of slow growth are usually simple 
cysts. The papillary cysts grow rapidly at the last, though the growth may 
he slow while confined within thehroad ligament. 

Treatment. — The treatment for broad ligament tumors is the same as for 
ovarian tumors — that is, removal by abdominal section. In some cases of simple 
cyst, very low in the pelvis, with the patient in bad condition, it is better to 
open the cyst from below, drain away the fluid and pack the cavity, keeping 
the wound open until the cavity is obliterated, the same as in the treatment 
of pelvic abscess. Some cases may be permanently cured in this wa^ with 
much less danger than by abdominal section. ^ 

Ordinarily, however, the preferable operation is abdominal section. The 
operation for a parovarian cyst is somewhat more difficult than for an ovarian 
cyst owing to the fact that the parovarian growth lies botwoon the layers of 
the broad ligament. This necessitates opening the broad ligament to extract 
the cyst and also necessitates careful closure of the remaining broad ligament 
cavity to prevent oozing or secondary hemorrhage. 

Downing and Otoole in their study of parovarian cysts complicating preg- 
nancy, collected sixty-two reported cases, but in only seven did the cyst pro- 
duce dystocia. They report a case causing dystocia and requiring aspiration 
of the cyst to permit delivery. 

TUMORS DUE TO TRANSPLANTATION OR HETEROPLASIA 

This type of tumor is represented by the endometrial cyst of the ovary, 
so named because it contains tissue resembling the endometrium of the uterus. 

Endometrial Cysts of Ovary (Pelvic Endometriosis) 

Endometriosis is a serious pelvic disease concerning which little was 
known up to about two decades ago. The pathologydias now been worked out 
very well, and we know that this process is responsible for the major portion 
of those dense adhesions found in patients without definite pelvic infection. 
The clinical significance, however, of this pathologic process — that is, its im- 
portance in everyday treatment and operative work — has not been sufficiently 
recognized. 

The first thing that started the investigations which finally made clear the life history 
of this strange growth was the discovery that some uterine myomas contained glands, 
in addition to the muscle and connective tissue. This particular type of myoma, which 




Fi. 984 -A Parovarmn Cvst of the Broad Ligament. Drawing from fresh speci- 
men. Notice how the tube is stretched out over the mass and how the peritoneum extends 
from tlio tube out over the cyst in all directions. 
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contained glands, was designated adenomyoma. Further study developed that the adeno- 
myoma differs from the ordinary myoma, not only in containing glands but also in two 
other important characteristics. First, it shows a tendency to grow into the surrounding 
tissue instead of pushing it aside, that is, it is not well encapsulated like the regular 
uterine myoma but tends to infiltrate the surrounding uterine wall and become diffuse. 
Second, it is not confined to the uterus, but is found in many different situations in the 
pelvis and lower abdomen even as high as the umbilicus. 



Fig. 98&.--Endonietiial cyat.i of ovary. A section from the upper part of an ovary. In 
the lower wall of the upper cavity and the upper wall of the lower cavity a layer of endometrial 
tissue may be seen. In the upper cyst cavity blood and fibrin still remain. Gyn. Lab. (Schwarz 
and R. J. Cros.sen — Trans. Am. Assn. Ohst., and Gynec.) 

Next arose the question as to how there came to be glands among the muscle bundles. 
Where did the glands come from? A careful study of the adenomyomas near the uterine 
cavity indicated that those glands came from outward growth of the glands of the adjacent 
endometrium. In some cases it was possible to establish a direct continuity of the glands 
in the endometrium with those in the tumor. But there were adenomyomas in the outer 
part of the uterine wall having no connection whatever with the endometrium. There 
were also similar tumors in distant situations, not even connected with the uterus. How 
did the glands, resembling uterine glands, get into those tumors distant from the endO' 
metriumt It was eventually discovered that there were certain cysts of the ovary con- 
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taining such glands, and that wherever they came in contact with the uterine wall there 
were ingrowths of these glands, forming an adenomyoma in the outer portion of the uterus. 
Again, leakage from these cysts carried gland cells which caused similar glandular in- 
growths wherever they lodged. 

The tracing of the connection between these cysts of the ovary and adenomyomas 
forms an interesting chapter in medical history. Cullen, in his illuminating writings on 
uterine adenomyoma and the distribution of the same in the pelvis and lower abdomen, called 
attention to the fact that they occasionally occur in the ovary. Finally Sampson, through 
his laborious and brilliant work, was able to establish the identity of the structure of a 
certain typo of ovarian cyst with the uterine endometrium and with the glands in 
adenomyomas. 



A. h\ 

Fig. 986. — Endometrial cyst of ovary. A, High power from the lower wall of the upper 
cyst in Fig. 985, showing typical uterine glands and stroma. B, Higher power, showing details 
of a gland and the surrounding stroma. The solid tissue about the two cysts is hyperplastic 
ovarian stroma. Gyn. Lab. (Schwarz and R. J. Cro.ssen — Trans. Am. Assn. Obst. and Gj/nre.) 


It had long been noted that old blood was frequently found in small cysts of the 
ovary. .Aside from the normal blood-filled corpus luteum (which undoubtedly constitutes 
some of the blood cysts'^ removed by inexiiericnced operators), blood from hemorrhage 
may be found in various types of cyst — the follicular cyst, “the corpus luteum cyst, and 
the ordinary proliferating cysts (pseudomucinous and serous). These hemorrhages arc all 
accidental. Sampson was able to show, however, that there i.s a particular typo of cyst 
in which the extrusion of blood into the cavity is not accidental, but a part of the regular 
development. 

This cyst is lined by n tissue made up of glands and stroma resembling the endo- 
metrium of the uterus. Not only does this tissue look like endometrium, but it also acts like 
endometrium — that is, it menstruates. Along with the uterine endometrium it passes 
through the regular phases of menstruation. Blood is oxtravasated into the tissue and 
passes into the cavity. In the closed cyst there is no outlet for this menstrual blood, so 
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it accumulates and distends the cyst. The retained blood undergoes more or less disorgani- 
zation, and constitutes the dark chocolate-colored materiaj which so often escapes from the 
cyst as the adhesions are broken in operative removal. 

Definition. — In regard to terms used, ''pelvic endometriosis is the gen- 
eral term used to designate the appearance of endometrial tissue outside its 
usual location. If it appears in the ovary, it is likely to form a cyst, which is 
designated an "endometrial cyst" of the ovary. If the glands penetrate the 
uterine muscle, the process with the resulting condition is called "adenomy- 
osis. " If the adenomyosis causes a distinct tumor formation, that is called 
an "adenomyoma." 



FIk. 987.--Encloinetrl!;il cysl <»f ovary. The ovary l.s prolapsed and adherent. P«;rforation 
of the cyst wall has taken place, with gravitation of contents to tlie cul-de-sac and the forma- 
tion of adhesions there. The insert shows the ovary sectioned and, also, the perforation through 
the cyst wall and ovarian surface. (Sampson — Arch, Suvfj,) 


Etiology.- -There are s(‘venil theories as to the etiology of this condition. 

1. Transtuhal iniplaiitutioii (Sampson). TJiis is the first theory offered. Sampson 
thought that in certain cases during menstruation some of tlie blood and endometrial tissue 
passed out through the lubes into tlie peritoneal cavity. This endometrial tissue became 
implanted and grew at the point wliero it happened to fall. An}'’ condition causing obstruc- 
tion to the free cervical exit of the menstrual blood was presumed to be a factor in this 
transtuhal implantation. This tissue after bccoining implanted continues to function as 
endometrium and, as a result, menstruates. After a number of menstrual periods the trans- 
plant becomes a blood-lillcd cyst. 

Owing to the increasing pressure within and the endometrial growth penetrating the 
wall, there is some leakage of cyst contents into the peritoneal cavity. This endometrial 
leakage causes adhesions of the cyst to surrounding strucluros wdth endometrial penetration 
of the adherent area. Very frequently there is gravitation of material to the posterior 
peritoneal cul-de-sac with adhesions and penetration and infiltration there. This process 
of leakage and growtli may continue, forming dense adhesions throughout the pelvis. 

The arguments for the transplantation theory of the origin of endometrial ovarian 
cysts are: (n) in endometriosis the tubes are usually patent, (b) the islands of endometrial 
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Fig. 988, — Endometrial cysta of ovary with peritoneal involvement (pelvic endometriosis). 
A cyst In each ovary haa perforated, and from the cysl in the right ovary the contents are 
leaking out. At operation both ovaries wcie found adherent to the posterior surface of the 
uterus. Where the left ovary was adherent (A) a superficial adononiyosis l.s developing in 
the uterine wall. (Sampson — Arch. Surg.) 



Fig. 989. — ^Pelvic endometriosis. Cross-section of the uterus and ovaries indicating the 
condition found at operation. Both ovaries were adherent to the posterior surface of the uterus 
and the implanted endometrial cells have grown into the uterine wall, forming superflclal 
adenomyosls. Sections of the uterine wall showed no endometrial tissue between this area and 
the normal endomptrhim. The larger cavity in the right ovary is a simple follicular cyst 
(Sampson — Arch, Surp.) 



TUMORS DUE TO TRANSPLANTATION OR HETEROPLASIA 


695 


tissue are found where one would expect them if they were secondary to endometrial spill 
from the tubes, (c) endometrial tissue has been successfuilly transplanted in the peritoneal 
cavity of animals (Jacobson, and Crossen and O^Keefe), (d) blood has been observed 
coming from the fimbriated end of the tube at operation, and (e) the tissue seems to men- 
struate with each period similar to endometrial tissue, indicating that it is real endometrial 
tissue. 

The arguments against this theory are: (a) tissue from the menstrual discharge in 
mon eys is desquamated dead tissue and will not grow in the peritoneal cavity of the 
mon ey, oven when a uterine fistula is made so that the menstrual flow empties directly 
into the peritoneal cavity (Heim), (b) this theory does not explain aberrant endometrial 
tissue occurring in distant structures, for instance, in the umbilicus or the inguinal canal, 
and (c) it does not explain such tissue found in the depth of the ovary without surface 
contamination. 



FIff. 990. Fig. 991. 


Pigs. 990 and 991. — Endometrial cyst of ovary. P'ig. 990, A small cyst of the left ovary 
has perforated and become adherent up to the round ligament. The omentum also Is 

adherent over it. On separating the adhesions, dark chocolate-llke fluid escaped. Fig. 991. 
Section of the cul-de-sac area In the same ease. Gravitations of leakage material have caused 
an Implantation endometriosis at the bottom of the cul-de-sac. A small, blood-fllled cyst of this 
endometriosis of the rectovaginal septum may be seen projecting Into the vaginal cavity at the 
posterior vaginal vault. Compare with Fig. 992. (Sampson — Arch. Surg.) 

2 . Heteroplasia of the serosa or celomic epithelium (Iwanoff, Meyer, Fischel, Novak). 
This theory of the origin of endometrial cysts of the ovary is based on the embryologic 
fact that the lining mucous meiubnine of all parts of the miillerian canal (tubes, uterus, 
vagina), as well as the germinal epithelium covering the ovary, and the pelvic peritoneum, 
are all derived from the same parent tissue, namely, the celomic epithelium. The miil- 
lerian mucous membrane in all its varied forms is merely an invagination of the celomic 
epithelium, showing varying degrees of differentiation according to its location. Some 
of the loss highly differentiated portions retain the power of further differentiation later 
in life, so that they may, under the influence of unknown stimuli, develop in^to differentiated 
tissue, such as tubal mucosa or endometrium. Whether this stimulus is of endocrine origin or 
whether it is due to some substance coming from the tubal ostium is still undecided. Also, 
there is the unsolved question as to whether all peritoneal cells or only certain ones, such as 
the “basar’ cells (Meyer), have the power of differentiating. 

In favor of this theory is the fact that it offers an explanation for all forms of endo- 
metriosis, for it is well known that remnants of peritoneal epithelium are frequently 
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present in the inguinal canal and in the umbilicus. Against this theory must be counted 
the fact that the adequate stimulation is still unknown. Also^ the known tendency to 
wide vascular dissemination of bits of tissue from the uterus, particularly during preg- 
nancy, might account for subsurface endometriosis in various situations. 

Other theories have been suggested, namely, metaplasia of the lymphatics (Schiller) 
and metastases by way of the lymphatics or the blood stream (Halban, Mestitz). The dis- 
tribution of the lesions practically excludes the lymphatic or blood stream metastases, and 
if the other method (metaplasia) does occur, it is very rare. 



Fig. 9V2 . — Endometriosis of rectovaginal septum, with coincident endometriosis of the 
slffmold flexure which almost completely blocked the bowel. The Insert at the upper rlaht 
comer gives an excellent reproduction of the appearance through the vaginal speculum. (CuUen 
— Arch. Surg.) 
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Sampson does not hold that the transtubal transplantation is the only etio- 
logic factor in endometriosis, but that it is the most important factor in causing 
the common clinical type. His indefatigable search for factual knowledge of 
this serious disease has resulted in one of the most comprehensive and helpful 
and beautifully illustrated studies in the history of medicine, 

In a recent paper on the development of the implantation theory for the 
origin of peritoneal endometriosis he gives the following summary : 

In studying the patliogonesis of ovarinn and other forms of peritoneal endometriosis, 
one must not lose sight of the important role evidently played by patency of the tubes. 

At times, during menstruation, blood, carrying bits of Mullerian mucosa, escapes 
through patent tubes into the peritoneal cavity. This blood may come either from the 
uterine or from the tubal mucosa. Circums<^antial evidence indicates that Miillerian tissue 



Fl(j. 91)3. — Keiiiote results of an endometrial cyst of ovary. Patient aged twenty-ttve years, 
suffered at menstruation with pain in rectum and radiating down left thigh to knee. Trouble 
persisted. At operation, August, 1914, a cyst of the left ovary, size of an orange and filled 
with old blood, was removed. Some blood free in cavity. (Cyst had evidently perforated long 
ago with the formation of implantation endometriosis in cul-de-sac.) Some temporary relief 
from operation, but in February, 1916, polypi appeared at the vaginal vault, connected with 
an induration In the rectov.iginal septum. Polypoid masses were removed but recurred, and 
microscopic examination showed them to be endometriosis. Operation in November, 1916, re- 
vealed the condition shown in the above drawing. The endometriosis of the rectovaginal sep- 
tum had extended into the parametrium, constricting the ureters until they were both dilated 
as here shown. Uterus was removed but not all of the rectovaginal growth could be removed. 
Later, radium treatment. Improvement. July, 1917, patient was doing well, no pain in kidney 
regions. (Cullen — Bull. Johns Hopkins Hasp.) 


in this blood, under favorable conditions, becomes implanted on any structure upon which 
it may lodge. These early primary implants occur most frequently in close proximity to 
the distal ends of the tubes, such as the lateral and under surfaces of the ovary, the lower 
portions of the posterior surfaces of the uterus and broad ligaments, and the bottom of the 
cul-de-sac. They may be present only on the ovary or ovaries, only on the peritoneum, or 
in both situations. Some of these implants remain small and superRcial. The Mullerian 
mucosa in others invades its host much like implantation carcinoma. When it invades 
other organs or structures than the ovary, a typo of endometriosis arises which both 
grossly and histologically often closely resembles a direct endometriosis of the uterine wall. 
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The invasion of the ovary by Mullerian mucosa implanted on its surface and the 
conditions resulting from it are in many ways similar to those arising from the invasion 
of the other organs and structures by this tissue except for one very striking difference. 
The ectopic endometrial cavities distended with menstrual blood in endometriosis, in other 
situations than the ovary, are usually small while those in the ovary frequently attain 
a large size, forming the well-known endometrial cysts of that organ. Whether small or 
large these ovarian cysts often rupture and some of their contents escapes into the peri- 
toneal cavity frequently causing adhesions and additional implantations. In patients with 
peritoneal endometriosis associated with an endometrial cyst of the ovary, both primary 
implants from or through the tubes and secondary ones from the cyst may be present. 

The study of peritoneal endometriosis also indicates that menstrual blood may not 
only escape from foci of endometriosis in other situations than the ovary, but adhesions 
and an additional spread of the endometriosis (secondary implants) may arise from this 
source. On account of the usual small size of the superficial foci of serosal endometriosis, 
the results of their participation in menstruation are not as striking as those which take 
|da‘‘e in the ovarian cysts. 



Fig, 1194. — Sites at whlcii endometriosis has been found. 1, Uterus; 2, rectovaginal sep- 
tum; 3, tube; 4, round ligament; 5, ovary; 6, uteroovarlan ligament; 7, uterosncral ligament; 
8, sigmoid flexure; 9, rectus muscle; 10. umbilicus. As explained at the beginning of the 
chapter, when endometriosis occurs in a muscular structure, it is called adenomyosls, and If 
such growth develops in a way to form a distinct tumor it is called an adenoniyorna. (Cullen — 
Arch. Snrg.) 


If bits of Mullerian mucosa carried by menstrual blood escaping into the peritoneal 
cavity are always dead, the implantation theory, as presented by me, also is dead and 
should be buried and forgotten. If some of these bits are even occasionally alive, the 
implantation theory also is alive. 

The viability of this theory is of secondary importance to me as compared with the 
pleasure and the increased knowledge of this and kindred subjects which I have gained 
in these studies and the resulting more intelligent treatment of patients who have peri- 
toneal endometriosis. There are many other interesting unsolved problems associated with 
the pathogenesis and life history of endometriosis of all types. 
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Since the attention of the profession has beep drawn to the occurrence of 
this condition, it has been found to be fairly frequent. This process varies in 
extent from tiny '' spots on the surface of the ovary to tumors as large as a 
uterus at the sixth month of pregnancy. Usually these cysts are ruptured in 
removal, the reason being that the adherent structure comes in time to form a 
part of the wall of the cavity, and the cavity is necessarily opened when the 
separation is made. These cysts contain a thick chocolate-colored liquid, hence 
the term chocolate cysts. ’’ 

The epithelium lining these cysts varies a great deal. In some specimens 
the epithelium is strikingly similar to that of the endometrial glands. These 
glands are also surrounded by stroma similar to endometrial stroma. In other 
specimens the epithelium is not at all typical of endometrial glands, and indeed 
may resemble epithelial cells from any part of the body. Also, the stroma 
may be very scanty or missing entirely. There is usually evidence of old blood 
in the cavity and walls of lliese cysts. Figs. 085 and 986 show typical charac- 
teristics of the endometrial cyst. The leaking cyst contents may gravitate to the 
posterior i)eri1oneal cul-de-sac, whore they form strong adhesions and ingrowths, 
binding the rectum 1o the posterior surface of the uterus. The various resulting 
conditions are shown in Figs. 987 to 994. 

The dense adhesions to the small intestinal coils and sigmoid and rectum 
and otlier structures seriously complicate the operation for removal. The 
early perforation with adhesions and the chocolate-like contents are the strik- 
ing clinical features of Ihese cysts, and Sampson designated them as ''per- 
forating hemorrhagic cysts'^ and also as "chocolate cysts.^' As the essential 
])athologic feature is the endometrial tissue in tbe wall, the term "endometrial 
cyst" has now been widely adoi)ted. As previously mentioned, in many cases 
the aberrant growth of endometrial tissue is not confined to the ovarian cyst, 
hut spreads to various other structures throughout the pelvis. This condition 
of widespread growth of aberrant endometrial tissue is appropriately desig- 
nated "pelvic endometriosis." 

Considered cUnically pelvic endometriosis constitutes one of the very 
serious diseases of the childbearing period — serious on account of the recur- 
ring pain and disability, and serious because of the complications frequently 
increasing the danger of operative relief, 

A type of endometriosis of particular interest to the surgeon is that due 
to operative implantation of endometrial cells or to operative creation of an 
avenue for implantation, as when a tubal stump is left uncovered. The fact 
that there have been a number of endometriosis lesions clearly due to this 
cause has a bearing also on the etiology of the other lesions. 

Diagnosis. — In the first place, endometriosis is a disease of the age of 
ovarian activity, for its development and progress are dependent on the same 
ovarian hormones that cause the normal menstrual changes in the uterine 
endometrium. As the initial lesions are minute and their progress slow, it 
probably takes several years for the process to reach the stage of clinical 
symptoms. Consequently the lesions which have advanced sufficiently to 
cause pain and disability are found principally in individuals from thirty to 
forty-five years of age. 
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The frequency of this disease is rather startling, Sampson found it in 
43 per cent of abdominal operations in patients between the ages of thirty and 
fifty. However, in some of these cases, operated on for other conditions, the 
endometrial involvement was very slight. In estimating the probable number 
of individuals with aberrant endometrial tissue in the pelvis, we must consider 
also the probable large number of persons in whom the involvement is so slight 
or so quiescent that it does not give rise to symptoms requiring them lo consult 
a physician. Our present knowledge indicates that the smaller lesions are 
very erratic and uncertain in growth and may remain quiescent indefinitely. 

Even with the progressive lesions there may be but few symptoms. It is 
surprising what extensive adhesions may form without symptomatic disturb- 
ance. For example, an ovarian cyst that has given the patient very little 
discomfort may at operation show extensive and dense adhesions. On the 
other hand, some patients suffer much pain and disability, the progressive 
pathologic process giving rise to marked symptoms and examination signs. 

The bedside recognition of pelvic endometriosis is not as easy as i^iight 
be inferred from the clear-cut pathologic changes. The difficulty in diagi^osis 
comes from the fact that, though there may be definite symptoms and exlami- 
nation signs, these same symptoms and signs occur in other more comtnon 
diseases. Consequently, the more common disease is usually decided oil^ as 
the diagnosis, and endometriosis is encountered unexpectedly at the operation. 

It may be said in a general way that endometriosis gives rise to the symp- 
toms of chronic inflammation, without the infection and pus formation. There 
is the fixation of structures and induration and tenderness, and usually a 
definite mass as in inflammation. There is exacerbation of the i>aiu and distress 
at the menstrual time with subsidence between, as often ha]>i>ens in chronic 
pelvic inflammation. So closely does the symptomatic picture resemble chronic 
inflammation, or a tumor with inflammation, that such diagnosis is usually made. 

If, however, we forego the hazardous prfictice of jumping at a diagnosis 
from one or two prominent symptoms, and take the trouble lo make a critical 
analysis of the features of the clinical picture, we are likely to notice some 
things about the case that do not fit in with a purely inflammatory condition. 
Such anomalous symptom or sign arouses suspicion that we arc dealing with 
something more than inflammation or perhaps something eJitirely different. 

The following are the items likely to arouse such suspicion ; 

1. Absence of Definite Evidence of Infection . — As the patient tells her story of pain and 
disability with fairly comfortable intervals, we naturally think of chronic pelvic inflammation. 
But when the attempt is made to determine the time of infection and its character, we are 
not successful. The history gives no definite indication of gonorrheal infection nor of puer- 
peral infection. The objective findings also include nothing that might not be due to non- 
inflammatory irritation and infiltration. There is no telltale focus of chronic inflammation in 
the vulvovaginal glands or in Skene's glands or in the cervix. There is nothing in the tem- 
perature or leucocyte count definitely indicating infection. We are speaking of uncomplicated 
endometriosis. Of course, a patient may have infection along with endometriosis, in which 
case the symptoms of both diseases will be present. 

2. Fixation Without Evident Cause . — As mentioned under Pathology, fixation of ad- 
jacent structures by ingrowths is a marked feature of endometriosis. This may take place so 
gradually and with so few symptoms that it is encountered as a surprise at the exami- 
nation. When extensive fixation is found in the pelvis without a history of inflammation 
or preceding operation, endometriosis is to be suspected. 
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One very common form of this fixation is adherent retrodisplacement. There may 
be simply the fixation of the retrodisplaced uterus or there may be also the characteristic 
infiltration of the cul-de-snc area under the displaced uterus. This infiltration if at all 
extensive is likely to present a nodular ' ' shotty ^ ' feel due to irregular islands of epithelial 
growth. When the areas of endometrial growth advance to the stage of menstruation, 
small collections of blood form in them. These feel hard at first but as they become larger 
or nearer the vaginal surface, their cystic character may be recognized. 

Another form of fixation is adherent ovarian cyst. A small or medium ovarian cyst, 
which should bo freely movable in the absence of inflammation, is found adherent, with- 
out any history of infection or other adequate cause for the fixation. 

3. Disproportion Between the Bain and the Palpable Lesion , — This disproportion may 
bo in cither direction. As previously mentioned, there may be no pain or history of dis- 
ability, in spito of the fact that examination shows a marked lesion with extensive fixation. 
Tills in itself indicates that the fixation is due to some process different from inflammation. 

On the other hand, there may be marked pain and disability, much more than to be 
expected from chronic inflammation without abscess formation. In endometriosis marked 
pain is usually due to tension from extrusion of blood into a filled cavity or to peritoneal 
irritation from leakage. Consequently it presents certain characteristics, which are taken 
up later. 

The important feature here emphasized is that the pain bears no definite relation to 
the size of the mass, often being very severe with only a small mass. In fact, severe pain 
has been reported in cases of endometriosis not yet advanced siiftieicntly to give any 
palpable mass. On this account, endometriosis is recognized as one of the causes of dys- 
meiioiThca without palpable lesion — the diagnosis depending on the time and character 
of the pain. 

4. The Time and Character of the Pain . — Keeping in mind the pathology of the disease, 
the characteristic feature being a closed sac with menstruating endometrium, the relation of 
the pain to menstruation becomes clear. It starts with the premenstrual swelling some days 
before menstruation and continues severe till practically the end of menstruation. The 
pain from tension of the sac will continue as long as additional lilood is being extruded 
into the sac from the aberrant endometrial tissue lining. 

With a chronic inflammatory mass or a tumor, the discomfort is likewise more 
marked at the ineiistnial time, but there is a difference in two particulars. Kirst, the pain 
of ordinary menstrual swelling about an inflammatorj^ mass or tumor usually becomes less 
as the flow is well established, while the pain of endometriosis is likely to continue severe 
all through the flow. Again, with ordinary menstrual swelling, the discomfort is only 
moderate and is diminislied by rest and other measures that diminish general pelvic con- 
gestion, whereas the pain of endometriosis may be severe in character and persistent in 
duration in spite of palliative measures. 

In cases of obstructive dysmenorrhea from cervical stenosis the pain may be very 
severe, but it comes only with the onset of the flow and disappears as soon as the flow is 
well established. Also, it is likely to be more intermittent and cramp-like than the per- 
sistent pain of increasing tension in a closed cavity. Again, dysmenorrhea from cervical 
obstruction usually dates from the first menstruation, whereas that from endometriosis is 
an acquired dysmenorrhea coming on later. 

6, Miscellaneous Points . — In regard to the history, sterility, rectal pain, and dyspareunia 
are of rather frequent occurrence in endometriosis. 

The sterility may have been absolute or there may have been children years before. 
Usually several j’^ears liave elapsed since the last pregnancy. Evidently impregnation is 
interfered with* in endometriosis a long time before the process reaches the stage of pain 
and disability that calls attention to it. 

The incidence of rectal pain or pressure discomfort is due of course to the frequent 
involvement of the cul-de-sac area. When the cul-de-sac endometriosis extends to the connec- 
tive tissue and the rectal wall, there is very likely to be deep rectal discomfort, off and on, 
especially at the menstrual time. 

Occasionally dyspareunia appears, and gradually increases. This pain in coitus is more 
likely to be present when endometriosis involves the cul-de-sac area, though it may be absent 
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with extensive involvement of this region. Dyspareunia due to endometriosis appears 
without any apparent cause, such, for example, as infection. It is usually slight at hrst 
and increases gradually with the increasing infiltration and fixation of the tissues about 
the cervix. It is likely to vary considerably at different times, being most marked usually 
near menstruation. 

In addition to the special points in the history there are also certain special exami- 
nation findings that are frequently associated with endometriosis. 

Cul-de-sac infiltration, causing palpable induration of the vaginal wall just back of the 
cervix, is a distinctive feature in certain cases of endometriosis. Involvement of the 
vaginal wall in this situation in the childbearing period is nearly always due to pelvic 
endometriosis or to inflammation. Consequently if infection can be excluded, endometriosis 
becomes probable. This probability is increased if there is evidence of endometrial in- 
volvement higher in the pelvis. In some cases the process in the posterior vaginal wall 
goes on to the formation of distinct "shotty'' nodules. If these approach the surface 
so that the bluish color of the contained blood can be seen in the speculum examination 
(Figs. 991, 992), the diagnosis becomes positive. 

Betrodisplacement of the uterus is found in a large proportion of cases of endometriosis. 
This may be because retrodisplaceinent favors the development of endometriosis! or be- 
cause endometriosis adhesions tend to pull the uterus into backward position. Perhaps 
both factors enter into the matter — the first in some cases and the second in othen cases. 
At any rate, adherent retrodisplaceinent is found so frequently in endometriosis thok that 
disease is to bo suspected, especially if there is no history of infection to account fi^r the 
fixation of the displaced uterus. \ 

Fibroid tumor in the uterus is a common finding. Su(*li a nodule may be an ordiViary 
encapsulated myoma or it may be an adenoTnyoiua. Endometriosis is to be suspected in any 
ease of small uterine myoma with marked fixation without a history of infection. 

An associated endometriomn of the umbilicus or of the inguinal region or in an ab- 
dominal-operation scar indicates the nature of the process going on deeper in the pelvis. 

Occasionally cystoscopic examination will show (he characteristic small blood cysts in 
the bladder wall. Such an examination is especially hcl}iful in difTerentiating between endo- 
metrial infiltration and carcinomatous infiltration in patients approaching the menopause. - 

Proctoscopic examination is useful in patients with perirectal involvement. The indura- 
tion from involvement of the culdesac and rectovaginal septum may bring up the question of 
carcinoma of rectal origin. In endometriosis proctoscopic examination will show normal 
rectal mucosa, except where the hemorrhagic cystic process has extended through the 
rectal wall. 

In addition to differentiation fioin ordinary chronic inflaniiuation, pelvic 
endometriosis must be differentiated from a tumor with complicating inflani- 
mation, from pelvic tuberculosis, and from ecto]>ic gestation. 

Treatment. — The treatment of pelvic endometriosis is based on the gen- 
eral principles of treatment of nonmalignant conditions — that is, conservative 
treatment when that gives sufficient relief, and radical treatment if serious 
symptoms persist. Minor degrees of endometriosis may pass unnoticed or 
give rise to only moderate dysmenorrhea relieved by sedatives. Hirst reports 
that large dosage of testosterone gave decided improvement, even to reduction 
in size of troublesome masses. The radical measures available arc operation and 
irradiation. 

Operation . — A mass in the pelvis causing persistent pain and disability in 
spite of conservative measures should ordinarily be removed, whether it is 
endometriosis or chronic inflammation or a new growth. Usually there is some 
question as to the exact nature of the mass until the abdomen is opened and 
the diseased area subjected to inspection and direct palpation. 
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The most important points to settle before decidi^g on operative treatment are: 
first, that there is a definite pathologic process not sufficiently relieved by palliative meas- 
ures, and second, that the persisting pain and disability are serious enough to warrant 
the risk of an operation. In such a case if the patient is in good general condition, opera- 
tive removal of the enlarging mass should be carried out promptly before some local or 
general complication increases the hazard. 

Endometriosis is dependent on ovarian activity, and ablation of ovarian influence 
ordinarily stops the process. Then why not eliminate ovarian activity by irradiation 
(radium or x-ray), instead of subjecting the patient to operation? Operation is ordinarily 
better than irradiation for three reasons: first, to preserve ovarian activity if possible; 
second, to eliminate malignancy; and, third, to eliminate a mass causing pressure disturbance. 

Preservation of Ovarian Influence. — In the childbearing period it is important to pre- 
serve ovarian activity. Though the condition appears to be endometriosis, it may be found 
at operation to be chronic inflammation or ectopic gestation or a new growth, any one of 
which could bo removed and leave ovarian influence intact. 

Even if the pathologic process proves to be endometriosis, it may be limited to struc- 
tures that can be removed and still preserve ovarian tissue. An involved corpus uteri may 
he removed by supravaginal hysterectomy. Endometrial ovarian cysts can sometimes be 
removed with preservation of an uninvolved ]>ortion of an ovary. In a patient under thirty- 
tive years of age it is worth some risk to preserve ovarian influence for the several years 
still remaining before the natural inenopnuse. If the small areas of endometriosis left at 
such operation should show serious activity later, the ovarian influence may then be eliini- 
naled by irradiation. 

Elimination of Malignancy.— -This indication for operation assumes importance in 
patients approaching the age of forty. There is necessarily some uncertainty as to the 
nature of the process going on in the mass. The supposed endometriosis mass may be mal- 
ignant, either primarily or as a later eomplieation. In either case it is advisable that 
fiositivo knowleilge be ju'quired jiromptly, and also that the tumor be removed if practicable. 

Elimination of Mass. —In M'oll-marked endometriosis there is usually a mass causing 
presHuie disturbance. It may be in the form of an ovarian cyst or it may be a uterus en- 
larged l)v julenomyorna. In either case the abnormal structure is likely to cause trouble- 
some symptoms as long as it remains, hence the preferable plan of treatment is ordinarily 
tiuit which removes the nias.s. 

f rracliation Treatment . — Irradiation by radium or x-ray stops ovarian funu- 
tion and thus ehorks the recurring' menstrual exacerbation and progress of the 
endometriosis. It does not remove the ovarian cyst or other mass, which in 
itself may keep up discomfort and disability. However, irradiation may be 
useful in the following tw^o classes of cases. 

Poor Operative Risk. — In a person seriously handicapped from the oper- 
ative standpoint, irradiation may be used to check the increasing pain and 
disability from endometriosis. This applies especially of course to patients 
approaching the menopause, in whom the continuation of ovarian activity is 
not so important as in earlier life. 

The preferable form of irradiation to employ depends on the particular conditions 
present. When the endometriosis is principally in the uterine wall (adenomyoma) a radium 
application within the uterus is the best plan, because concentrated irradiation is given at 
the seat of the process and without the extensive intestinal irradiation occasioned by x-ray. 
Also, radium application in the uterus works in well with diagnostic curettage which is 
needed to exclude malignancy and which may be carried out at the same time. On the 
other hand, if the endometriosis is scattered widely in the pelvis and unaccompanied by 
uterine bleeding indicating curettage, deep x-ray therapy is the preferable form of irradiation. 

Irradiation treatment is employed on a tentative basis. It may give sufficient relief 
in a case of endometriosis, and it may not. Also, the possibility of an error in diagnosis 
is to be kept in mind, and if satisfactory result is not secured by irradiation in a reason- 
able time, operation is again to be considered. 
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Postoperative Activity. — When activity persists in an area of endometriosis after 
operation, irradiation treatment is to be employed. In some cases where it was thought 
best to leave an ovary, there may be new development of endometriosis or renewed activity 
in some small area left. Occasionally there is persistent activity even when both ovaries 
have been removed along with the endometrial cysts. In either case irradiation treatment 
is to be employed. 

The following is a case in point. A patient, aged forty-six years, was sent to us by 
a general surgeon on account of uterine bleeding and an increasing pelvic mass which ap- 
peared some months after an abdominal operation which he had performed for her. Both 
the patient and the surgeon wore considerably alarmed on account of the possibility of 
malignancy. The operation, four months before, was appendectomy and removal of an 
ovarian chocolate cyst with preservation of the other ovary. The patient recovered with- 
out disturbance and had two normal menstruations, and then the bleeding started. 

Examination showed a firm, fixed mass the size of a small fist occupying the central 
pelvis. The mass seemed to bo mostly enlarged uterus with surrounding adhesions. A diag- 
nosis of endometriosis with adenomyoma of the uterus was made, and wo decided on radium 
treatment for the adenomyoma with curettage to exclude malignancy. This treatment 
stopped all ovarian activity, and later the enlarged uterus diminhshed in size considcr|ibly. 

In other cases of postoperative activity, with predominating peritoneal and (connec- 
tive tissue involvement instead of uterine, x-ray treatment was the form of irriidialion 
used to stop the advancing endometriosis. 

Special Dangers, — Experience has shown that operation for pelvic endo- 
metriosis carries certain special dangers. These dangers are due to the extensive 
dense adhesions caused by the unusual process. These adhesions are not simple 
agglutination of surfaces, as in inflammation, hut real tissue ingrowths into 
the walls of adjacent structuj*es, such as small intestine, sigmoid, and rectum. 
The two special dangers are, first, a tear into the bowel and, second, postopera- 
tive intestinal paralysis and peritonitis. 

Injury to Howell — Iti endometriosis the adherent walls are fused by tissue growth and 
cannot be separated easily, as can inflammatory adhesions. Any attempt to separate them 
carries danger of a tear into the intestinal tract. This fact must be kept in mind in trying 
to enucleate the mass to be removed. Rough or hurried separation by palpation only is to 
be avoided, as the line of cleavage may extend into the bowel lumen. Dense adhesions 
should be carefully separated under sight as well as touch, and the line of separation should 
not be allowed to encroach on the intestinal wall. 

It is important also to limit the separation as much as possible, breaking adliesion.s 
only where necessary to allow safe removal of the abnormal mass. The cyst wall should 
be removed as far as practicable, especially the endometrial lining. It is pomiissible to 
leave some of the outer layer of the cyst wall, if necessary for the safety of the intestine 
or other attached organ. 

In cases requiring removal of the uterus, the adherent rectum can usually be sepa- 
rated down far enough to permit supravaginal hysterectomy. An attempt to separate dense 
adhesions in the cul-de-sac sufficiently low to allow complete hysterectomy may cause a 
tear into the rectum. It is safer as a rule to leave the cul-de-sac adhesions and the cervix. 
If there should bo a complicating cervicitis that persists, the cervix may be coned later 
from below. 

Postoperative Peritonitis . — Another serious problem presented by these cases of endo- 
metriosis is to get the patient through the postoperative stage without intestinal paralysis 
and peritonitis. Just what factor it is that makes these patients so prone to postoperative 
intestinal paralysis and peritonitis is not altogether clear, for there is no primary infection. 
A plausible theory is that the extensive damage to the intestinal walls first interferes with 
peristalsis, causing postoperative intestinal paralysis, and second, favors escape of colon 
bacilli into the damaged area, causing peritonitis. Whatever the cause, the tendency to 
fatal postoperative peritonitis is painfully evident to those engaged in treating these pa- 
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tientB. Several trying experiences in the handling of these cases convinced us that this 
disease constitutes one of the most serious pelvic conditions for which operation is required 
in the childbearing period. 

The first of these experiences is recalled vividly because of the many days of anxiety 
before the patient was past the acute danger, and also because of the difficulty encountered 
later in closing the intestinal opening which had been made for drainage during the in- 
testinal paralysis. At the primary operation typical endometriosis was found, with dense 
adhesions and the ‘ ' chocolate ' ' contents leaking from the cyst. There was no pus and no 
evidence of infection, consequently no drainage was employed, the abdominal wound being 
closed entirely as in all noninfected cases. In the next few days the patient developed 
intestinal paralysis with persistent reverse peristalsis and fecal vomiting. This was finally 
overcome by opening the distended intestine and draining away the contents. This maneu- 
ver permitted use of the stomach and upper intestine for purposes of nourishment. The 
postoperative course constituted a long hard siege, but the patient survived the acute symp- 
toms and the intestinal tract finally resumed its normal function. Then came the problem 
of closing the large artificial fistula remaining from the intestinal drainage. This proved 
difficult but was finally accomplished, and the patient eventually made a complete recovery. 

In the second experience a young married woman, in good general health, had a pain- 
ful pelvic mass requiring operation. The operation revealed bilateral ovarian cysts with 
extensive adhesions and '' chocolate" contents. There was no pus and no evidence of infec- 
tion. The cysts were enucleated, and the abdomen was closed as usual. After operation 
intestinal paralysis and a low-grade peritonitis developed. The peritonitis increased, an 
acute nephritis developed, the patient went from bad to worse, and finally died in spite of 
peritoneal drainage and intestinal drainage and everything else that was done. 

In studying over these two experiences the decision was reached to drain all cases of 
extensive endometriosis or of extensive adhesions suspicious of endometriosis, and this plan 
has been followed since with satisfaction. The results have been so uniformly good that 
since adopting drainage these cases are not dreaded, as they formerly wore. 

Not long after adopting the drainage rule in these cases, the senior author was called 
hurriedly one night to a hospital to see in consultation a patient who was then dying of 
peritonitis. A young married woman of prominent family had been subjected to operation 
for a troublesome pelvic mass. No pus was found and after the intra-abdominal work was 
finished the abdomen was closed with expectation of prompt recovery. The development 
of fatal peritonitis was a great surprise and shock to all concerned. Inquiry revealed that 
extensive dense adhesions were encountered in the operation and also some cysts having 
typical "chocolate" contents. 

In another instance, happening to meet a colleague in one of the hospitals, ho in- 
quired abruptly, "Do you drain in all cases of endometriosis I" On replying, "In all cases 
of any extent," he stated, "I wish I had," and then related the details of a case of endo- 
metriosis in which the patient had just died of postoperative peritonitis. 


OHANQES DEPENDENT ON ENDOCRINE DISTURBANCE 
IN DISTANT ORGANS 

Occasionally marked changes in the structure of the ovary are brought about 
by altered endocrine activity in a distant organ or by a growth in the distant 
organ causing an upset in the normal endocrine balance. There are two main 
types of such changes found in the ovary: the theca-lutein cysts and follicular 
atrophy. 

Theca-Lutein Cysts 

Etiology. — It is now well known that hydatidiform mole, chorioepithelioma, 
or adenoma of the pituitary can cause marked enlargement of the ovaries, due 
to the formation of multiple theca-lutein cysts. Excess of anterior pituitary 
hormone is the fundamental cause. 
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Pathology. — These cysts are almost always found in association with hy- 
datidiform mole or a chorioepithelioma. The abnormal pregnancy causes a 
marked increase in the amount of the gonadotrophic hormone in the body. 
This in turn causes a marked increase in the number and size of the follicles 
in the ovary so that the ovary may become very large. In one of our cases the 
ovaries filled the pelvis and lower abdomen. Most of these follicles become 
luteinized but fail to rupture. Fig. 995 shows thecadutein cysts of the ovary 
resulting from a chorioepithelioma of the uterus. The ovaries are studded with 
thin-walled cysts of different sizes. These enlarged ovaries resemble the ovaries 
of experimental animals that have been given large amounts of the pituitary- 
like hormones from the urine of pregnancy. 



Fiff, 996. — Bilateral theca lutein cysta of the ovaries assoolated with a chorioepithelioma. 
Gyn. Lao. 

(This specimen reached the laboratory through the kindness of Dr. George Ives, who 
has added to our teaching collection a number of instructive specimens contacted In his work 
In pathology.) 

Microscopic . — The cysts are found to be lined with lutein cells. These may 
be derived from the granulosa layer or from the theca interna or from both. 

Diagnosis and Treatment. — The diagnosis is made on the history and prog- 
ress of the case, together with various laboratory tests as outlined below. 

An abnormally rapid increase in the size of the uterus during pregnancy 
together with rapid enlargement of the ovaries should lead one to suspect 
this condition. Bleeding usually occurs as an early sign. If minute cysts 
are passed and microscopic examination shows them to be dropsical villi, the 
diagnosis is confirmed. An Aschheim-Zondek test which is positive in high 
dilutions is suggestive, but it must be remembered that multiple pregnancy 
will give the same findings, due to the extra amount of placental tissue present. 
An x-ray is of no value under three months and a negative result even at four 
months is not conclusive as to the presence or absence of a fetus. 
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The immediate treatment, when the diagnosis is positive, is interruption 
of the abnormal pregnancy by emptying the uterus. The elimination of the 
pathologic process in the uterus may cause the ovarian cysts to subside and 
the ovaries to return to normal. If a chorioepithelioma is found, a complete 
hysterectomy and bilateral salpingo-oophorectomy followed by deep x-ray ther- 
apy is indicated as explained in Chapter IX. 

Follicular Atrophy 

This condition may be secondary to hyperplasia or adenoma of the adrenal 
cortex, basophilic adenoma of the h 3 rpophysis, or pineal tumor. The exact 
mechanism causing the serious ovarian changes is still under discussion. Cushing 



Fig. 9(6. — ^Atrophy of the follicular apparatus of the ovary due to hyperplasia of the 
adrenal cortex. Patient, aged nineteen years, had had amenorrhea for six months suid was 
developing masculinity. Compare this atrophic follicular zone with the same area In a normal 
ovary (Fig. 10). The facial hirsutism in this case is shown In Fig. 997. Gyn. Lab. 

felt that they are caused by the primary altered function of the pituitary due 
to the tumor composed of functioning basophile cells. Goldzieher and Koster, 
in discussing adrenal conditions, feel that in many of the cases the primary 
condition is one of adrenal hypeiplasia or tumor. It is well known that baso- 
philic adenomas are associated with marked hyperplasia of the adrenal as well 
as with hyperplasia of other endocrine organs, but whether the pituitary is the 
primary cause of the changes found has been questioned by many. An inter- 
esting discussion of various points is given under “Dyspituitarism” by Cush- 
ing, in the Harvey Lectures of 1932-1933, and under “Adrenals” by Goldzieher 
and Eoster. 
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Novak reports extreme atrophy of the ovary with disappearance of the 
follicular apparatus in a case of adrenal cortex hypernephroma. In one of our 
cases of amenorrhea and developing masculinity, there was adrenal cortex 
hyperplasia. The ovaries were somewhat enlarged with atretic follicular cysts, 
but the microscopic picture (Fig. 99G) indicated serious disturl>ance of the 
follicular apparatus tending toward destruction. Compare this dense ovarian 



Fig. 9 9 8. -—Extreme facial hirsutism In a case of female pseudohermaphroditism due to 
adrenal cortical hyperplasia, as was later demonstrated by autopsy. (Novak — Am. /. Obst. 4 
(7Fnec. ) 



OTHER BEKIOK GROWTHS 


709 


cortex, showing only a few remnants of the follicular apparatus, with the nor- 
mal ovarian cortex of childhood in Pig. 10, showing the usual abundance of 
functionating elements. The clinical symptoms corresponded with the follicu- 
lar atrophy. The menstrual flow had gradually diminished, and had been en- 
tirely absent for the last six months. There were definite developments toward 
masculinity, consisting of appearance of hair generally, pubic hair extending 
upward toward umbilicus, hair on the face (Pig. 997), and hypertrophy of the 
clitoris toward the male type of glans. Pig. 998 shows very marked facial 
hirsutism in a case of adrenal hyperplasia. 

OTHER BENIGN GROWTHS 

Under this heading are grouped the proliferating cystadenomas (pseudo- 
mucinous and serous) and the simple solid tumors — fibroma and myoma. 

PROLIFERATING CYSTS 

Proliferating cyats are the ovarian tumors which attain such a large size. 
This is the form of growth ordinarily referred to when an ovarian cyst'^ or 
ovarian tumor’’ is spoken of. 

The term ‘‘proliferating” is given to these growths because they have 
the faculty of generating new cysts within the original cyst or on the outside 
of it. They increase in size persistently, and there is no means of stopping 
their growth, except removal. 



Tig. 999. Fig. 1000. 


Figa. 999 and 1000. — Indicating the difference between the cells lining a pseudomucinous 
cyst (Fig. 999) and those lining a serous cyst (Fig. 1000). as explained In the text Columnar 
cells, noncillated containing pseudomucin. Goblet cell present 


Pathology 

The proliferating cysts, or cystadenomas, are of two kinds — the pseudo- 
mucinous and the serous. 

Pseudomucinons Cystadenomas. — This form of tumor is known also as 
“paramucinous cystadenoma” and as “cystadenoma evertens.” In these cysts 
the contents consist of a jellylike material which is secreted by the epithelial 
cells lining the cyst. This gelatinous material is the distinguishing character- 
istic of the pseudomucinous cystadenoma (Figs. 999 to 1003). On chemical 
examination it shows the reaction for paramuciii or pseudomucin (not pre- 
cipitated by acetic acid, but precipitated by alcohol as delicate threads, which 
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are insoluble in water; mucin is precipitated by acetic acid, and albumin is 
precipitated by heat). The color of this gelatinous material depends on the 
amount of blood coloring which has diffused through it from hemorrhage into 
the cyst, as explained later. 

As the contents are formed by the secretion of the cells lining the cyst, 
there is a constant increase in the amount, and this causes constant internal 
pressure, which keeps the wall of the cyst tense. In this way the epithelial 
layer is kept spread out and does not usually pile up along the wall in the form 
of papillary projections. Rather the pressure tends to depress portions of 
the wall, and as the epithelial cells multiply they are pushed farther out in the 
wall in the form of glandlike depressions, hence the name ‘‘evertens.’^ The 
depressions may become occluded at the neck and are thus cut off from the 
main cavity forming secondary cysts (Fig. 1001). These secondary cysts are 
found in great numbers about the primary cyst and occasionally one or more 
of the secondary cysts may become as large as the primary one. 



The rule that pseudomucinous cysts are everteiit is not absolute. In nearly 
all such cysts there are a few insignificant epithelial ingrowths, and in rare 
cases these growths may predominate, giving a distinct character to the growth 
(pseudomucinous cystadenoma invertens). Such atypical pseudomucinous cysts 
are nearly always small, indicating thjit there was not much internal pressure. 

The tumor is usually multilocular, appearing as a collection of cysts, with 
a smooth, firm, glistening surface. If the wall is thick, the surface is white. 
If the wall is thin and translucent, the color of the fluid within can be seen 
shining through. The cut surface of the cyst wall shows numerous intramural 
cysts of varying sizes. Spurs and septa are frequently seen and represent the 
remains of adjacent cysts. 

This is the most frequent ovarian neoplasm, comprising, according to the 
statistics of Pfannenstiel, 75 per cent of all ovarian tumors. It is unilateral 
in from 80 to 90 per cent of the cases. 

These pseudomucinous cysts may grow to a very large size. Lynch gives 
an interesting compilation of “Mammoth Ovarian Tumors” in his monograph 
on Pelvic Neoplasms. In his review of the literature, he found 103 tumors 
weighing between 100 and 200 pounds, 9 between 200 and 300 and one, re- 
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po^d by Spohn of Texas, weighing 328 pounds. No standard method of 
estimating the weight of these tumors has been followed. In the case reported 
by R. J. Crossen (Fig. 1004) the patient was weighed immediately before and 
a ter operation, which seems to be the most accurate of the reported methods 
of arriving at the weight of the tumor. 



a Pseud^uclnous^jf^f^NSic^ that^aio°opl?^^'re linine 

pseudomucin, and the nucleus Is Placed aTthe bas&*%yn!®LSb?*" WshOy on account of the 
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Microscopic , — The walls of the cysts usually contain three layers — an outer 
fibrous layer, a middle layer of more cellular fibrous tissue, and an epithelial 
lining. The lining consists of high cylindrical cells containing a basal nucleus 
(Figs. 999 and 1002) similar to those lining the cervical canal but devoid of 
cilia. If there is marked intracystic pressure, these cells are flattened. The 
cells are in a single layer. Goblet cells are commonly found. Numerous small 
cysts are seen microscopically. 

Implantation Recurrences . — These cysts are nonmalignant. Of course a 
complicating malignancy may develop in the cyst, but fortunately this is not 
common. Cures after complete removal of these cysts are close to 98 per cent. 



A. B. 

Plff. 1004. — Seventy-flve-pound ovarian cyst. A, Front view of the patient. B, Side view of the 
patient. (R. J. Crossen and Soule — Am. J. Obat. and Oyneo.) 

Care should be taken, however, in removing these cysts not to allow the con- 
tents to spill into the peritoneal cavity, as implantation metastasis is apt to 
occur. If this does happen and the condition becomes progressive, the jelly- 
like substance is so thick that it clogs the peritoneal lymphatics. A foreign 
body peritonitis results, producing granulation tissue, giant cells, and connec- 
tive tissue. This condition as designated “pseudomyxoma peritonei.” Pseu- 
domyxoma peritonei may start also from a pseudomucinous growth in some 
other structure; e.g., the appendix. 

These cases must be operated on frequently, because this is the only way 
in which the material can be removed. Biggs reported removing 350 pounds 
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of this material in twelve operations over a period of nine years before death 
claimed the patient at seventy-five years of age. Death is usually due to me- 
chanical interference in the abdominal cavity and adjacent tissues. 

Etiology . — ^While the origin is not clear, it is possible that pseudomucinous 
cystadenomas arise from early cell-rests with intestinal-cell potentialities. Selma, 
in discussing ovarian tumors arising from embryonic rests states ; 

“Ribbert first advanced the theory that pseudomucinous cystadenomas are 
of teratomatous origin, with cells of intestinal anlage being the only ones to 
develop. This brings a very large group of tumors into the class of teratomas. 


Fl?. 1005. Fiff. 1006. 

FIs. 1005. — High power field of papillary projection showing ciliated, cuboidal cells. 

Fig. 1006. — On right, papillary projections in cyst. (Crossen and Crossen — Synopsis of 
Oynecology.) 



Fig. 1007. — A papillary cystadenoma of the ovary. The papillary projections within the cyst 
grow to the opposite wall and then penetrate It. ( Pf annenstlel — Vcif's Handbuch.) 

In favor of his view is the fact that pseudomucinous cystadenomas have an 
epithelium strikingly similar to that of the intestine. Second, they occur fre- 
quently in association with the usual type of dermoid or teratoma. Third, the 
origin of pseudomucinous cystadenomas is not from the invaginations of the 
germinal epithelium, as has been shown for serous cystadenomas.” 

Additional items pointing in this direction are (a) that similar tumors 
occasionally originate from the intestine and (b) that similar cell growths are 
found at times in Brenner tumors. Proescher and Bosasco and also Novak 
discuss the relation of Walthard’s cell islands to Brenner tumors and pseudo- 
mucinous cysts (see quotations under Brenner Tumors). 

Serous Gystadenomas. — This form of tumor is known also as “papillary 
cyst” and as “cystadenoma invertena.” ‘The contents of the serous cyst par- 
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take of the nature of serum and do not present the gelatinous character of 
that of the pseudomucinous variety. On chemical examination, the contents 
show a large amount of albumin and no pseudomucin. The contents of the 
serous cysts, like those of the other variety, may vary much in color and con- 
sistency — this variation being due to the amount of hemorrhage into the cyst. 
The cells apparently have no secretion, and consequently there is no marked 
intracystic pressure as there is in the pseudomucinous cyst. On account of 



Fig. 1008, — A papillary cystadenorna, sectioned and showing the papillai^ projections Into the 
cyst Cavity, (Penrose — Diseases of Wvmenf W. B. Saunders Company.) 



Fig. 1009. — Papillary cystadenorna of each ovary. On the left side the Internal papillary 
projections have grown through the opposite wall and appear on the external surface. On 
the right side the papillary growths have obliterated all resemblance to a cyst, and appear 
simply as a cauliflower growth in the region of the ovary. Note the metastasis on the peritoneal 
surface of the uterus. (Penrose — Diseases of Women.) 


this absence of internal pressure, the cells, as they proliferate, pile up, form- 
ing papillary projections into the interior of the cyst (Figs. 1005 to 1008) ; 
hence the name “invertens.” These papillary masses (consisting of a layer of 
epithelial cells and some stroma), when they come in contact with the opposite 
wall of the cyst, penetrate the wall and appear outside as papillary growths on 
the external surface of the cyst (Fig.*1009). 
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Usually a few glandlike eversions may be found in the wall, but they are 
insignificant. Occasionally, however, a serous cystadenoma will present nearly 
altogether evertent growths (glandlike projections into the wall of the cyst)— 
serous cystadenoma evertens. 

Etiology , — The serous cysts are usually bilateral. There are three theories 
as to their cause : (1) that they develop from the germinal or surface epithe- 



Fig. 1010. 


Fig. 1010.— Wall of a be- 
nign serous papillary cyst These 
projections are covered with epi- 
thelial cells that have no ten- 
dency to invade. Gyn. Ijab. 


Fig. 1011.— r a p 1 1 1 a r y 
cyst Low power of lining, show- 
ing Its papillary character. Gyn. 
T^b. 



Fig. 1011. 



I 


Fig. 1012. — Papillary cyst High power showing the character of the cells covering the papillary 

projections. Qyn. Lab. 
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lium of the ovary (including invagination, tubules, and small cortical cysts), 
(2) that they develop from graafian follicles, and (3) that they develop from 
the Wolffian tubules. McCarty made a careful study of eases of serous cyst- 
adenoma in which both ovaries were removed. In many of these cases one 
ovary contained the cyst and the other appeared grossly normal. He found 
that 100 per cent of these grossly normal ovaries (removed prophylactically 
because of a serous cyst of the other ovary) contained small cortical cystic 
structures, while only 60 per cent of a normal control group contained them. 
Two of the prophylactically removed ovaries showed beginning tumors arising 
from small epithelial cystic structures in the cortex, one an early carcinoma 
and the other a beginning papillary cyst. He concludes from his study (a) 
that most papillary ovarian cysts develop from the small germinal epithelial 
cystic structures found in the cortex of the normal ovary, and (b) that the 
grossly normal ovary associated with a papillary cyst of the other ovary is a 
potential danger and should be removed if the age of the patient permits. 

Microscopic . — The cells lining the serous cyst are uniform in size and one 
layer thick. They are low cylindrical, with a centrally placed nucleus ^nd a 
granular cytoplasm (Figs. 1000 and 1005), and the papillary masses piWsent 
the pictures shown in Figs. 1010 to 1012. \ 

Malignancy . — These serous cysts have a greater tendency to develop malig- 
nant complications than do tlie pseudomucinous variety, and because of their 
tendency to be bilateral both ovaries should be removed except in young patients. 
The percentage of cures is distinctly lower than with pseudomucinous cysts. 

The characteristics of the pseudomucinous and serous cysts may be pre- 
sented and contrasted concisely as follows: 


PsEUDOMuerNous Cyst 

1. Contents gelatinous and secreted by the 
cells lining the cyst — may be any color. 

2. Secondary growths consist of glandlike 
projections outward (evertent) from the 
cavity into the wall, forming small cystic 
cavities in the wall. 

3. Lining cells contain pseudomucin, are col- 
umnar, with some goblet cells, and are 
not ciliated. 

4. Usually unilateral. 

5. Barely ruptures spontaneously. 

6. Barely causes peritoneal metastases. 

7. Barely undergoes malignant change. 

8. Very common. 

9. Cause unknown. See theory under Etiology. 


Serous Cyst 

1. Contents serumlike and not secreted by 
the cells lining the cyst — may be any color. 

2. Secondary growths consist of papillary 
projections inward (invertent) from the 
wall into the cavity, forming papillary 
masses which extend across the cavity 
and penetrate the opposite wall. 

3. Lining cells contain no pseudomucin, are 
plain columnar, without goblet cells, and 
are ciliated. 

4. Usually bilateral. 

5. Usually ruptures at any early stage, be- 
cause of perforation of the wall by the 
the papillary ingrowths. 

6. Usually causes peritoneal metastases, con- 
sisting of widespread papillary growths. 

7. Frequently undergoes malignant change. 

8. Not BO common. 

9. Cause unknown, flee theories under Etiology. 


Clinical Manifestations 

Taking up the clinical manifestations of the proliferating cysts (both pseu- 
domucinous and serous), it is found that they may occur at any age, but are 
most frequent during the period of greatest ovarian activity, i.e., between the 
twentieth and fiftieth years. 
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In ahapOi a proliferating cyst may be spherical and regular in outline, 
indicating a single large cyst, or it may be irregular, presenting nodules indi- 
cating a multilocular cyst. In size these cysts vary from a small tumor the 
size of an egg to a large tumor filling the whole abdomen. 

As to appearance when exposed by abdominal incisions, the wall of the 
cyst presents a white, glistening appearance. The thinner portions are straw- 
colored or green or black, according to their fluid contents. The surface of 
the cyst may be perfectly smooth, or may be covered by a papillary growth, 
or may be bound to adjacent structures by adhesions. The tumor usually has 
a distinct pedicle. 

The cyst wall consists of three layers — an outer and inner firm fibrous 
layer, with a middle layer of looser tissue between them. In the middle layer 
of loose connective tissue the vascular supply is distributed. 

The contents of cysts present marked contrast in consistency and in color. 
The contents may be thin like water (serous cysts), or thick and viscid and of 
gelatinous consistency (pseudomucinous cyst). The contents may be almost 
colorless or straw-colored or a dirty yellow, or green or black. The color de- 
pends on hemorrhage into the cyst. The coloring matter of the blood becomes 
the coloring matter of the cyst contents. 

As these cysts enlarge they bear various relations to adjacent structures. 
If -they rise out of the pelvis and enlarge in the abdomen, they may attain a 
very large size before producing serious symptoms. There they have plenty 
of room and expand freely, pushing aside the surrounding organs. If they 
become caught under the pelvic brim and develop in the pelvis, they soon 
begin to cause pain and other disturbances from pressure and distortion of 
the organs. 

When the papillomatous growths within a cyst pierce the cyst wall (which 
happens most frequently in the serous cyst), peritoneal implantations may 
occur. In some cases these peritoneal implantations grow rapidly and fill 
the pelvis with papillary masses. In such a case the first impression, when the 
abdomen is opened, is that the pelvis is filled with a cancerous mass, which 
cannot be removed and which will soon cause death. Accordingly, in not a 
few cases, the operator, after scraping out some of the papillary bleeding 
growth, has closed the abdomen and told the patient or her friends that there 
was an inoperable cancer and that she could not long survive. Some such 
patients get entirely well after the operation. In other cases malignant change 
has already begun or begins later and the patient dies of carcinoma. In still 
other cases the growth itself becomes so extensive as to interfere with the func- 
tions of adjacent organs and thus causes death. 

Symptoms and Diagnosis 

An ovarian cyst usually develops slowly and may attain considerable size 
before it is discovered. Often it is noticed then only by accident. 

The earliest symptoms are a feeling of weight and pressure in the pelvis, 
bladder irritability, slight menstrual disturbance, constipation, and perhaps 
some pain with bowel movement. The symptoms are not distinctive, but simply 
indicate some disturbing factor in the pelvis. As the tumor increases in size, 
distinct pressure symptoms appear and the general nutrition becomes affected. 
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There is enlargement of the abdomen, swelling of the feet from pressure on 
veins, pain from pressure on nerves, and dyspnea from pressure on the dia- 
phragm. There appear, also, stomach disturbances, emaciation, and progressive 
weakness. In some cases there are attacks of local peritonitis, with severe 
abdominal pain and some fever, but these inflammatory symptoms are due to 
complications and do not belong to the natural history of the tumor. 

Ovarian cysts grow slowly, usually taking several years to reach a large 
size. But they seldom stop growing. They persistently enlarge until the 
patient finally dies from exhaustion brought about by pressure effects on vital 
organs. 



FIs. 1018. Flff. 1014. 

Fig. 1013. — An ovarian cyst lying back of the uterus. (Ashton — Practice of Oynecelogy, 
W. B. Saunders Co.) 

Fig. 1014. — Showing the method of testing the mobility of such a mass. (Ashton — Prac- 
tice of Gynecology.) 

The diagnosis in typical cases is easy, but in complicated cases it may be 
very difficult, and in exceptional cases a positive exact diagnosis is impossible 
before operation. Tapping the cyst through the abdominal wall as an explora- 
tory measure is not advisable. An adherent coil of intestine may be punctured, 
or cyst contents may leak into the peritoneal cavity and cause fatal peritonitis. 
In a doubtful case, an exploratory abdominal section is safer and far more 
satisfactory in diagnostic results. 

In taking up the differential diagnosis of ovarian cysts in general, it is at 
once apparent that the symptoms and diagnostic points are different in the 
different sized tumors. 

Sinall Ovarian Oyst. — Considering the small ovarian cyst according to the seven prin- 
cipal diagnostic points in the palpation of pelvic masses (position, size, shape, consistency, 
tenderness, mobility, attachment — see Bimanual Examination of Corpus Uteri and Other 
Pelvic Haasee, Chapter II, it is found that an ovarian cyst of this size presents the fol- 
lowing eharaeteristioB: 
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1. Is situated In the lateral part of the pelviSi thoufifh in exceptional casee it may drop 
down directly behind the uterus or in front of it. 

2. The small ovarian cyst is the size now under consideration — about as large as the 
list or a little larger. 

3. Is approximately spherical, though may be made uneven by secondary cysts. 

4. Contains fluid (fluctuates). 



rig. 1015.— Patient with a large ovarian tumor. 



Fla 1016 — Hxtreme ascites. In the patient of whom this photograph was taken, the 
abdomeif' was so distended with fluid that the wall was raised higher than the mesenteiywould 
permit the Intestine to float giving dullness about the umbilicus as well as elsewhere. The rtae 
STthV SSll There i- ale, of the wall. a. shown by the 

persisting groove where the skirts were fastened about the waist. 


6. Is not tender, unless oompUcsted by inflammation or by torsion of pedicle. 

e. Is freely movnble (Pigs. 1013, 1014), unless complicated by adhesions or caugbt 
under the Meral promontory. 

7. Is attaehed in the lateral part of the pelvis. Apparently arises from the tube- 
oVatiah region. Lies beside the uterus, but is not attached to it and does not ordinarily 
modify It in any way, except to cause some displacement toward the opporite side. 
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If the cyst is uncomplicated, there is no history of pelvic inflammatory attaclcB — that 
is, the mass has progressed to its present size independent of inflammation or hemorrhage, 
which identifies it at once as a new growth. 

The following conditions may be confounded with a small ovarian cyst and must 
therefore be taken into consideration in the differential diagnosis: 

a. Salpingitis with exudate. 

b. Pyosalpinx. 

c. Hydrosalpinx. 

d. Tubal Pregnancy. 

e. Fibroid Tumor of the Uterus. 

f. Eetroverted Pregnant Uterus. 

g. Broad Ligament Cyst. 

Large Ovarian Gyat. — A growth large enough to cause the abdomen to be prominent 
(Fig. 1015) must be differentiated from the following conditions: 

a. Tympanites and ''Phantom Tumor.'' 

b. Obesity. 

c. General Ascites (Fig. 1016). 

d. Pregnancy (normal, with hydramnios, extrauterine). 

e. Cystic Fibroid of Uterus. 

f. Distended Bladder. 

g. Tumor of some Abdominal Organ. 

h. Tuberculous Peritonitis. 

Complications 

Having determined that an ovarian cyst is xjreseiit, we must then consider 
certain complications that may be present or that may appear later. These 
complications are as follows: 

1. Local peritonitis, forming adhesions. 

2. Hemorrhage into the cyst. 

3. Rotation of the cyst, producing torsion of the pedicle. 

4 . Inflammation and suppuration of the cyst. 

5. Rupture of the cyst. 

6. Ascites accompanying the tumor. 

7. Intestinal obstruction. 

8. Pregnancy accompanying the cyst. 

1. Local PerltonltlB is accompanied by some pain and tenderness over a part of the 
tumor. There may be some fever, but usually this symptom is not marked; the process 
consists simply of irritation at some portion of the outer surface of the cyst and the for- 
mation there of plastic exudate, binding the cyst to some adjacent organ or to the abdom- 
inal wall. In a few days the pains disappear, but the exudate remains, becomes organised, 
and forms an adhesion, which may interfere more or less with the subsequent operation, 

2. Hemoirbage into the Cyst is what gives the various colors to the cyst contents. 
This hemorrhage usually takes |)lace slowly in small quantities and without clinical symp- 
toms, Occasionally, however, a copious hemorrhage takes place, usually from some inter- 
ference with the venous return, such as twisting of the pedicle or pressure of an enlarged 
uterus, or it may follow tapping of the cyst. The hemorrhage may be so severe as to cause 
collapse of the patient. 

3. Botation of the Oyst may take place where the pedicle is long (Figs. 1017, 1018). 
The amount of rotation varies from a half turn to several complete turns. Torsion of the 
pedicle is supposed to be favored by an injury, such as a fall or blow, and by active exer- 
cise, and also by the alternate filling and emptying of the bladder and the bowel, aad 
during pregnancy by the enlargement of the uterus. 


i 
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The effect of torsion of the pedicle on the circulation of the tumor dependSi of course, 
on the amount of rotation. The veins are the first to suffer. The flow of blood in them is 
impeded, causing the tumor to become engorged, and there is hemorrhage into the interior 
of the cyst, either in the form of extravasation or the rupture of a vein with severe hem- 
orrhage. If the twisting increases, there is thrombosis of the vessels (Figs. 1019, 1020} 
and extravasation of bloody fluid into the peritoneal cavity, and later necrosis of the tumor, 
followed by fatal peritonitis. The symptoms of torsion of the pedicle are very marked. 
When a patient with an ovarian tumor complains of sudden pain in the abdomen and 
vomits, and there is a sudden increase in the size of the tumor, it is probable that torsion 
of the pedicle ^^taken place. In some cases there are repeated attacks of slight torsion. 

4. Inflammation and Suppuration of the Cyst are, of course, due to infection. The 
infection may come from the intestinal canal or from the bladder or from a fallopian tube 
or from tapping the cyst. The most common source of infection is the fallopian tube. The 
patient contracts salpingitis, adhesions form between the inflamed tube and the cyst wall, 
and infection spreads along these adhesions, and invades the cyst. Adhesions with some 
portions of the intestinal tract, especially with the appendix, may likewise lead to infec- 
tion of the cyst. Tapping, which was formerly a common procedure, often led to infection 
of the cyst. Dermoid cysts are especially prone to suppuration. Infections of cyst^ are 
not uncommonly seen in the course of the acute infectious fevers, especially typhoid. I 

The symptoms of suppuration of the cyst are pain, fever, tenderness over the tumor, 
rapid pulse, exhaustion, and emaciation. If the suppurating cyst does not speedily cajUse 
death by peritonitis, it may later rupture into the intestine or bladder or vagina. The 
teeth, hair and pieces of bone discharged in rare cases from the urethra or rectum are usu- 
ally due to suppuration of a dermoid cyst. 

5. Rupture of the Cyst may be sudden, as from a fall or blow or other injury, or it 
may bo the result of a gradual thinning of the cyst wall. The result of rupture of the cyst 
depends on the quantity and quality of the cyst contents. In unilocular cysts with non- 
irritating fluid, rupture may produce no severe symptoms. There are some weakness and 
abdominal pain and marked diuresis, the patient som^dtimes passing several gallons of urine 
in twenty-four hours. The abdomen, which was prominent from the tumor, becomes flat- 
tened and lax. The physical signs change from those of encysted fluid to those of fre^ 
fluid. The cyst may not refill, and if no inflammation takes place, the patient recovers. 
But this favorable termination takes place only in rare cases. In the great majority of 
cases of cysts, rupture causes peritonitis, which may be very severe and rapidly fatal. 

Rupture of a cyst is indicated by the sudden disappearance of the tumor or marked 
diminution in its size, accompanied by evidences of free fluid in the peritoneal cavity and 
collapse of the patient, and later peritonitis and death. 

6. Ascites. — A small amount of ascitic fluid may be present with many cysts, but a 
large quantity is rare so long as the tumor retains its normal condition. Consequently, the 
presence of considerable ascitic fluid with an ovarian cyst becomes of diagnostic impor- 
tance. The ascites may, of course, be due to some heart trouble or kidney trouble or liver 
trouble, or may be due to peritoneal tuberculosis. Aside from such complications, ascitic 
fluid is indicative of some serious complications; e.g., a papillary cyst, especially after 
malignant change, or rupture of an ordinary cyst. 

7. Intestinal Obstruction. — This may be caused by direct pressure of the tumor or by 
adhesions which contract and narrow the intestine. It is, of course, a very serious com- 
plication and is indicated by the ordinary symptoms of intestinal Obstruction appearing in 
the presence of an ovarian tumor. 

8. Pregnancy may accompany ah ovarian cyst, adding much to the diffleult|e8 of diag- 
nosis. . ’'4 

^ . r - Treatment 

The treatment of the proliferatingr cyete is removal by operation as f^n 
as found, if the condition of the patient will i>ermit. 

aThese ovarian tumors are not at all influenced by palliative meaaur^ 
they do not stop , growing spontaneously, and they tend to cause death within 




operation the' tuioVTas 2 "larKVand^-''a,n!el-cnT" tl'^ Thrombosis At 

?a"flooir7r the t'aeision aW the 

fallopian tube, showed two complete turns it Pedicle, which included also the 

f CroLn 1 'r. “terus is shown or.cned 7“''^ the corpus uteri 

(Crossen and Uoawa—OperaHve Gynecology) * ‘’’‘^'v-in^r from fresh ^ecimen. 



tjsse.=ssi:s$ss?i- ~ 

to remo\e tlie corpus uteri alonff with the tumors Tho necessai^ 
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a few years. Consequently they should be removed as. soon as found or as 
soon as the patient can be put in condition for the operation. Sometimes the 
patient is in such a weakened condition that she must be given a course of 
treatment before operation. Some general disease, such as kidney, heart or 
lung trouble, may make it necessary to delay the operation until the patient 
can be put in better condition. 

Then, again, the patient may be in such condition that a radical operation 
would be almost certainly fatal. In such a case it would, of course, be useless 
to operate. In some such inoperable cases the patient may be rendered tem- 
porarily more comfortable by tapping the cyst with a trocar and drawing off 
the fluid. In all cases of proliferating cysts, however, in which the patient is 
in suitable condition, the tumor should be removed by operation. 


SIMPLE SOLID TUMORS 

Simple solid tumors of the ovary are infrequent and usually small. Fibronja 
is the principal one, though myoma or adenomyoma may occur. 


Fibroma of the Ovary 

Ovarian fibromas are rare tumors comprising about 2.5 per cent of all 
ovarian tumors. Little is known about etiology of fibromas. They have been 
found at ages ranging from ten to eighty. They are bilateral in about 20 per 
cent of the cases, and ascites is almost always present if the tumor is at all large. 



Fiif. 1021. — A small ovarian Cbroma, Croas-sectlon, showing^ the typical flbromatous atmcture 
and a well-dedned capsule. Gyn. Liab. 


These may occur as small circumscribed tumors of white pearly appear- 
ance embedded in the stroma or on the surface of the ovary, or they may be 
diffuse, involving the entire ovary. Clemens reported a large one weighing 
40 kg. On cutting into the tumor, it is usually found to he cartilaginous or of 
bony hardness, but it may be soft if edema or necrosis is present. Occasionally 
one finds areas of calcification and even ossification. 

Pour cases of ovarian fibroma with associated ascites and hydrothorax were 
reported by J. V. Meigs in 1937. Others later reported several cases of this 
"Meigs’ syndrome," and a 1943 article by Meigs, Armstrong and Hamilton 
brought to 27 the reported cases of ovarian fibroma with this striking complica- 
tion, which is remarkable because of the comparative rarity of ovarian fibroma. 
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The treatment is removal of the growth, and thorough microscopic inves- 
tigation of it. Carcinoma of the ovary is so insidious and symptomless in the 
earlier stages that any ovarian mass must be held under suspicion, particularly 
if solid and in a patient of cancer age. 

MISCELLANEOUS BARE TUMORS 

A lymphangioma was reported by Siddall and Clinton, a ganglioneuroma 
by Schmeisser and Anderson and a mesonephroma by Jones and Seegar. The 
latter state : 

In reviewing over 350 true neoplasms of the ovary, a group of 6 has been separated 
on the basis of their pathologic characteristics. Schiller has recently described a similar 
group of cases and believes them to be derived from mesonephric tissue. It is the purpose 
of this paper to describe the clinical and pathologic characteristics of these tumors and to 
discuss their histogenesis. These tumors occurred after the age of forty and presented no 
characteristic clinical features. Four were found to be benign and two malignant. 

The ovary is the source of so many different kinds of tumors that ivery 
specimen should be submitted to microscopic check-up, and every atypical speci- 
men should be carefully studied as to exact t 3 rpe and probable origin, when 
we can substitute demonstrated facts for the present interesting but uncertain 
theories, we shall have attained the long-sought goal of a comprehensive satis- 
factory classification of ovarian tumors. To assist in this direction a responsible 
American Registi*y of Ovarian Tumors has been established, for special study 
of specimens and slides sent to it, as explained by Novak (see Additional 
References) . 

CANCER OF THE OVARY 

In the ovary as elsewhere malignant disease appears in the two common 
forms — carcinoma and sarcoma. We have already considered various special 
ovarian tumors in which definite malignancy was manifested in some cases of 
certain types. Here the common forms of cancer are considered. 

Pathology 

Of the two forms, carcinoma and sarcoma, carcinoma is by far the more 
frequent. 

Carcinoma. — This form of malignant disease may be primary in the ovary 
or may be secondary to a growth in some other structure. 

Primary . — Carcinoma developing with the ovary as the primary focus is 
found in from 10 to 12 per cent of ovarian neoplasms. Those arising in papil- 
lary cystadenoma form by far the largest group, with pseudomucinous cysts 
and dermoids accounting for from 3 to 5 per cent. In a series reported by 
Pfannenstiel, the carcinoma was bilateral in 90.9 per cent. The highest inci- 
dence occurred between the ages of forty-five and fifty-five, but they have been 
found in young children and elderly women. There is an accompanying ascites 
in 78 per cent of the cases. 

The gross appearance varies with the type of carcinoma. In the slower 
growing type, secondary to a cyst, the surface of the cyst is usually studded 
with papillae. On opening the cyst the cavity is found to be filled with a 
granular cauliflower-like material. If proliferation is very rapid, the tumor 
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may be solid, but they are usually soft. On opening this type of tumor the 
inner pulp pouts out through the rent in the wall. In some specimens the solid 
areas resemble soft white brain tissue. 

The microscopic examination of this tissue shows glandlike areas in the 
slower growing tumors (Fig. 1022), while in the more rapidly growing tumors 
there are solid interlacing cords of cells with no attempt at gland formation. 



A. B. 

Fig:. 1022. — Malignant papillary cyst A, High power, showing the piling up 
thellal cells and other characteristics of malignancy. B, Still higher power of the left central 
area In A. showing the Individual cell characteristics. (Erdmann and Spaulding — Burg., Oytiec. 
and ObH.) 



Fig. 102S.— A dermoid cyst of the ovary showing beginning carcinoma at A. (Spalding— Am. 

Oodt.) 
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DTimifiiBS OF THE OVAST AND FAEOYAJHUU 

Occasionally one can trace the epithelium in the glandlike structures from a 
single layered benign epithelium to a frankly malignant multilayered poJy- 
morphus atypical epithelium. 

Occasionally a carcinoma develops in a dermoid, and is usually of the 
squamous-cell variety arising from the epidermis in the dermoid. Pig. 1023 
shows such a growth. Solid primary carcinomas of the ovary are rare. 

Some are of the medullary type. They are of soft consistency as the result 
of degenerative processes, which are clearly shown on cross-section. 



Fie. 1024. Fie. 1025. 


Fie. 1024. — Ovarian carcinoma. Grade 1. There is eood ela.ndular formation, with 
well-differentiated columnar epithelium. The mature type of structure is maintained through- 
out, except In occasional areas where early malienant chanees are seen, such as the epithelial 
cells piling up in numerous layers in the glands or penetrating the stroma. This is the least 
malignant type. (Montgomery and Farrell — Am. J. Ohst. and Gynec.) 

Fig. 1026. — Ovarian carcinoma, Grade II. Glandular and papillary structures are still 
present, but they are poorly developed. The columnar epithelium is not so well differentiated. 
There are moderate variations in the size and shape of the cells, nuclear changes, and more 
extensive Infiltration. In this type the malignancy has Increased very decidedly. (Montgomery 
and Farrell — Am. J. Ohst. and Gynec.) 



Fig. 1026.— Ovarian carcinoma, Grade III. There Is little evidence of glandular or 
papillary structure, the flelde showing practically solid carcinoma. There are marked nuclear 
changes and undifferentiated epithelial cells. This is the most malignant type. (Montgomery 
and Farrell — Am, J, Ohst. and Gyneo*) 
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Local metaatases arc the rule, especially to the surrounding organs and 
t e peritoneum. The lymph glands commonly involved are the inguinal and 
lumbar and supraclavicular. 

Pathologic Grading. — arious groupings have been proposed with a view 
to definite pathologic classification of ovarian carcinomas, to aid in accurate 
recording and reporting of cases so as to permit analysis and comparison, as 
to prognosis in the different classes and as to results of various kinds of treat- 
ment. The following classification, suggested by Taylor, seems a practical and 



Fla. 1027. pig. 1028. 

Fig. 1027. — Krukenberg tumor of ovary. 

Fig. 1028. — Same specimen shown in section. Gyn. Lab. 


satisfactory one. It was used by Montgomery and Farrell in classifying their 
cases for clinical discussion, and the microphotographs showing a typical slide 
for each of the three grades are from their report. 

Fig. 1024 shows Grade I, which has well-marked glandular character, and 
represents the lowest grade of malignancy. Fig. 1025 shows~GrBde II, which 
has only imperfect gland formation, and represents increased malignancy. 
Fig. 1026 shows Grade III, which has no gland formation, and represents the 
highest grade of malignancy. 
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Flff. 1029. Fig. 1030. 


Fig. 1029. — Krukenbfirg tumor, indicating the primary growth (In the stomach) and 
the distribution of the secondary growtiis in thl.s case (both ovaries, right kidney, pancreas, and 
.sigmoid flexure of the colon). 

Fig. 1030. — Krukenberg tumor of ovary. Microscopic section, low power. Gyn. Ijib. 



Fig. 1081. — Krukenberg tumor of ovary. High power of specimen shown In Fig. 1080. The 
characteristic ‘'sickle'’ or "signet ring" cells are well shown. Gyn, Lao. 
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For the reasons above mentioned, every specimen of ovarian carcinoma 
sent to the laboratory should have this grading recorded, and the classification 
in this respect should be included in the report to the physician. 

Secondary , — ^Metastatic carcinoma of the ovary is not uncommon. In a 
series of 79 ovarian carcinomas secondary to primary tumors in the abdominal 
cavity reported by Schlagenhaufer, 61 were of gastric origin, 10 intestinal, 7 
gallbladder and 1 probably pancreatic. Handley in 442 autopsies on patients 
dying of mammary cancer found metastases to the ovaries in 13.4 per cent. 

In the early stages the metastases appear as small circumscribed nodules 
on the surface or in the substance of the ovary. The lesions are usually bi- 
lateral and subsequent growth of these ovarian tumors is very rapid. Early 
death of the patient usually prevents the tumors from becoming very large, 
though some large ones have occurred. 

The most typical of the metastatic ovarian growths is the Krukenberg 
tumor, which is secondary to a certain type of gastric and intestinal carcinoma. 
These tumors are fairly large, as a rule, are smooth, and have a glistening white 
surface. They are usually solid and are hence easily mistaken for sarcoma. 
The gross and microscopic characteristics of such a tumor are shown in Figs. 
1027 to 1031. 

The microscopic examination of the Krukenberg tumor shows an edematous 
connective tissue of spindle cells, of various sizes, shapes, and staining qual- 
ities, interspersed with areas of necrosis and myxomatous degeneration. The 
cells which are characteristic of this tumor, however, are the large mucus- 
producing epithelial cells. These cells may be scattered through the connective 
tissue stroma or they may form alveoli. In the cells that are filled with the 
mucin the nucleus is pressed against the cell wall forming a crescent (Fig. 
1031). The names of '‘seal ring,*’ “signet ring,” or “sickle” cells have been 
applied to these cells, and their presence aids in the diagnosis of the Kruken- 
berg type of tumor. 

The other types of metastatic tumors reproduce cells similar to those of 
the primary carcinoma, as do also the growths reaching the ovary by direct 
extension. 

It is probable that other secondary carcinomatous growths are started in 
the ovaries by particles which have become detached from the primary car- 
cinoma and through peristalsis and gravity have been carried to the ovaries 
deep down in the pelvis. It is this fact which most plausibly explains the 
common bilaterality of the solid ovarian cancers, a point of great practical 
importance and well justifying the demand of certain writers always to re- 
move both ovaries even if only one macroscopically seems affected by a malig- 
nant growth. 

For this same reason it becomes imperative in all cases of diagnosed or 
suspected bilateral ovarian carcinoma to search most carefully for a possible 
primary carcinoma in the gastrointestinal tract or in another organ within the 
abdominal cavity. It is obvious that in these cases operative efforts of neces- 
sity must prove futile. 

Sarcoma. — Sarcoma of the ovary may be of the spindle-cell or round-cell 
variety and may be primary or secondary. 
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Primary . — Between 2 and 5 per cent of ovarian growths are primary sar- 
comas. One has been reported by Doran in a seven months' fetus, and this is 
the one type of tumor which is more common in young people. Pfannenstiel 
states that 40 per cent of the patients are under twenty-five years of age and 
Hubert collected 200 cases in children. Frank states that in his series they 
were most frequent between the ages of eighteen and twenty-five years. Bloody 
ascites is almost always present. 

These malignant tumors are usually secondary to a fibroma of the ovary. 

The gross appearance and the consistency of these tumors depend upon 
the degree of maturity of the constituent cells and on the amount of fibrous 
tissue present. The soft friable tumors are the round-cell tumors while the 
spindle cell variety is firmer and whiter in color. These tumors are usually 
bilateral and are shaped like a large kidney, due to the fact that the hilus 


ms' 




F1& 1032. 


Fiff. 1083. 


Fig. 1032. — Sarcoma of the ovary secondary to a sarcoma^ originating In a uterine 
myoma. The sarcomatous Infiltration has Involved old remnants of a corpus luteum. Gyn. 
Lab. 

Fig. 1033. — Mitotic figure in sarcoma cell. (Caylor and Masson — Am. J. Obst. and Oynec,) 

remains retracted while the rest of the ovary enlarges. Tumors of the round 
cell t 3 T)e are so friable that they frequently fall apart when being removed at 
operation. The surface is usually irregular but fairly smooth, and there are 
necrotic areas present. On cut surface, one sees cystic cavities from necrosis 
or hemorrhage. 

Frank divides the microscopic types into those in which unripe cells pre- 
dominate and those in which the ripe cells make up the larger part of the tumor. 
The unripe types approach most nearly the embryonal types, and these include 
the round cell, the polymorphous and giant cell, and the myxosarcomas. The 
spindle cell, myosarcoma, chondrosarcoma, and osteosarcoma are made up of 
well-differentiated cell types. There is usually a mixture of these various 
types of cells in different parts of the tumor. In 100 cases of ovarian sarcoma, 
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reported by Wolff, 44 per cent were spindle cell, 88 per cent round cell, 5 per 
cent mixed, and the remaining 13 per cent were osteo-, myxo-, and melano- 
sarcoma (secondary). 

The spindle cell tumors microscopically show a less differentiated fibrillar 
structure than do the benign fibromas. The cells are more ovoid, and the nuclei 
stain irregularly. Mitotic figures are frequently seen. Multinucleated cells 
are not uncommonly found. Areas of necrosis are common. 

The round cell type may occur as either small round cells or large round 
cells. Occasionally they assume an alveolar arrangement. Necrosis and hem- 
orrhage are very common in these rapidly growing tumors. The small cells 
somewhat resemble lymph cells. 

Durfee, Clark and Peers reported a primary lymphosarcoma of the ovary. 

The polymorphous cell or mixed cell variety is characterized by the marked 
variation in the size and shape of the cells and by the frequent occurrence of 
giant cells. In the myxosarcomas the so-called star cells are present, contain- 
ing flagella-like processes. 

Secondary , — The melanosarcomas are usually secondary, though they may 
arise from a melanoma from skin in a dermoid cyst. These contain melanin 
and have the same characteristics as a melanosarcoma elsewhere. Other sec- 
ondary sarcomas present the characteristics of the growths from which they 
come. Fig. 1032 shows a sarcoma of the ovary secondary to a sarcoma arising 
in a uterine myoma. A rapidly growing sarcoma furnishes good examples of 
mitosis (Fig. 1033). 

The well-differentiated cell tumors rarely recur when removed early. The 
less differentiated tumors, especially the alveolar type, are most malignant and 
usually recur within two years. Operative cures in some series run as high as 
33 per cent. 

Diagnosis and Treatment 

Owing to the rarity of solid tumors of the ovary and the absence of dis- 
tinctive symptoms, the diagnosis is usually made only after the abdomen is 
open. In the case of a firm mass presenting the symptoms and signs already 
described for a small ovarian tumor (except fluctuation) a probable diagnosis 
of solid tumor of the ovary may be made. 

If there is ascites, the fluid from tapping should be centrifuged and the 
residue fixed, cut and stained for microscopic examination. It may show 
cancer cells and even a special type of cancer cell, thus permitting a very 
definite diagnosis. 

The great majority of ovarian carcinomas occur in the ages between forty 
and sixty. Lynch in his instructive paper reviewing 110 cases of ovarian can- 
cer presents an age-incidence chart, a duration of disease chart covering 49 cases, 
and a survival chart covering 62 cases. 

The treatment for every solid tumor of the ovary is prompt removal by 
operation. Prompt removal is important because of the frequency of malig- 
nant development. If the growth is already inoperable, then deep x-ray 
treatment is advisable and may give considerable relief. 

In regard to ovarian malignancy brought to light at operation, several 
important questions arise, including the following: What types of operation 
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should be employed in the different conditions found? Is irradiation treat- 
ment afterward of definite value? What is the prognosis (patient’s life ex- 
pectancy) in the various classes of ovarian malignancy ? Help on the problems 
in this connection has been given by several writers in reporting series of cases. 

Montgomery and Farrell, in reporting 22 cases, reviewed the literature and 
found that of the nearly one thousand cases of ovarian carcinoma reported, 
very few were recorded in sufficient detail to be used in a critical analysis of 
results. Among the conclusions at the close of the analysis of their cases are 
the following: 

A comparison of the results of treatment in various series of reported cases of ovarian 
carcinoma is difficult because of the lack of uniform data. If accurate statistics as to the 
efficacy of any treatment are to accumulate, it is important that the histologic type of 
tumor, its grade of malignancy, degree of operability, and the amount of irradiation ad- 
ministered be noted in case reports. 

The histologic grading of malignancy is important in the prognosis of ovarianl car- 
cinoma. Only one patient in our series whose tumor was of high-grade malignancy has 
survived for more than live years. All others with tumors of intermediate and high grades 
of malignancy are dead. Those with tumors of the intermediate grades lived longer ^han 
those in whom the malignancy was of a high grade. The more completely operable \the 
tumor the greater the life expectancy. \ 

Postoperative roentgen irradiation is often of value in relieving pain and ascites 
and in reducing the size of the tumor. Comparison of this series of patients given post- 
operative irradiation with a group treated by operation alone, indicates that the duration 
of life is longer in the irradiated patients. Nearly all patients with ovarian carcinoma, 
regardless of the hopelessness of the prognosis, where the general condition permits, should 
have postoperative irradiation. 

Pathologic Orading. — The details of pathologic grading of ovarian car- 
cinomas, representing degrees of malignancy, are described and illustrated 
under Pathology. 

Clinical Grouping. — The importance of the clinical grouping of ovarian 
carcinoma cases is emphasized by Montgomery and Farrell, and the grouping 
they suggest is a practical and helpful one. The essential features are as follows : 

Clinical Group I. The tumor is completely removable, and without involvement of 
any other structure, as far as can be determined at operation. 

Clinical Group II. The tumor is completely removable, but with some disturbance 
of other structures, such as adhesions or involvement of another structure which can be 
removed (e.g., the other ovary, bilateral tumors). 

Clinical Group III. The tumor is only incompletely removable, on account of definite 
extension to structures left. This group includes all cases in which a partial operation is 
done, with the hope of taking care of the remaining part by irradiation. 

Clinical Group IV. The tumor is irremovable, because of extensive involvement of 
adjacent parts or because of distant metastasis. Only a specimen of the growth can be 
removed at the operation. 

Types of Treatment. — In an interesting paper on ovarian tumors, H. G. 
Taylor, Jr., presents the following helpful suggestions as to the handling of 
patients with carcinoma of the ovary ; 

At three stages in the treatment of a case of ovarian carcinoma, decisions must be 
reached as to the course to bo followed. (1) When the patient is first seen, whether an 
operation is to be performed; (2) when the abdomen is open, how extensive an operation 
ii to be undertaken; and (3) after the operation is complete, whether x-ray is to be given. 
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1. OperahHity . — In many cases of ovarian cancer a deflnite diagnosis is not arrived 
at till the abdomen has been opened^ so that one must recognize laparotomy as usually the 
first procedure. This should not, however, be the invariable approach because the surgical 
exploration of advanced cases is accompanied by a high mortality rate. 

Attempt should be made, therefore, to eliminate two categories from the group to 
be operated upon. (1) In all cases of apparently malignant ovarian tumor the possibility 
of the growth being secondary in the ovary must be thought of. X-rays of the gastro- 
intestinal tract should be made, and operation given up when any other lesion besides the 
ovarian is discovered. (2) Certain very advanced cases with ascites, cachexia, large pelvic 
tumors, and upper abdominal masses, are readily recognizable as inoperable, and these 
cases should have their treatment limited to external radiation. 

2. The Extent of the Operation . — ^When at the time of operation the growth is found 
apparently confined to one or both ovaries, there is a general agreement that a complete 
hysterectomy should be performed, with the removal of both appendages. The preservation 
of an apparently uninvolved ovary is rarely to be considered, for as Norris has shown, in 
17.5 per cent of such cases the grossly normal ovary is later found in the laboratory to 
contain foci of cancer cells. 

The extension of the operation to the removal of single metastatic lesions from 
organs outside of the pelvis is a dubious procedure. Only in the case of an isolated 
metastasis in the omentum whose removal does not increase the severity of the operation 
to an appreciable degree, is such a procedure justifiable, and one patient so treated at the 
Roosevelt Hospital was in good health when last seen four years after her operation. 
Resection of part of the bladder or intestine was carried out in a few of the earlier cases 
but proved both futile and dangerous. 

When cancer is found widely disseminated on the pelvic or general peritoneum, a 
question arises as to whether any surgical procedure should be carried out. Such a con- 
dition was found in approximately half of the Roosevelt primary cases. It has been our 
practice under such conditions to remove as much of the tumor tissue as possible, partly 
because of the temporary palliation, partly because of the improved psychologic effect on 
the patient resulting from the disappearance of visible evidence of tumor, partly because of 
the possibility that x-ray may be more efiicient when directed at smaller masses of tissue, 

3. Postoperative Sadiation . — In view of the bad results obtained by the simple surgical 
treatment of ovarian cancer, postoperative radiation therapy should be given in practically 
all cases. This opinion is held as a result of favorable reports from outside sources al- 
though our own series shows no cures and no increase, in the average duration of life 
attributable to x-ray or radium therapy. The relative failure in this series is very likely 
dependent upon inadequate dosage. 

Kean’s conclusions in reporting work of the New York Cancer Institute 
are as follows : 

All cases of ovarian carcinoma should be treated by surgery and irradiation. 

Many types of carcinoma of the ovary are radiosensitive. 

Life is definitely prolonged in many cases where surgical treatment has been com- 
bined with irradiation, as against those patients who had surgical treatment alone. 

Even in hopeless cases the patient may benefit a great deal by palliative x-ray therapy. 

This corresponds with the experience here (Mallinckrodt Institute of 
Radiology, furnishing x-ray service to the Washington University Group of 
Hospitals), both as to our personal experience in having patients definitely 
benefited by the x-ray treatment and as to the general experience of the 
Institute. 

When the diagnosis of malignancy is fairly certain and the patient is in 
or past the climacteric, it is advisable to give the radiation (deep x-ray therapy) 
before operation. This preliminary radiation checks the carcinoma activity 
temporarily and lessens the danger of spreading active malignant cells in the 
operative area. It is well to wait some weeks after the radiation before doing 
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the operation — long enough to obtain the desired cancer-cell devitalization from 
the x-ray and for the patient to make good recovery from the digestive disturb- 
ance of this deep therapy. 

When the diagnosis is doubtful and there is a fair chance of nonmalig- 
nancy, and especially in younger patients, operation at once is advisable, 
the question of radiation treatment being postponed till the diagnosis is settled 
at operation or by subsequent microscopic examination. 

Taylor gives in a recent article the changing conception of ovarian tumors, 
and tackles again the old and ever-new subject of classification. 

The Question of Operation 

Reviewing the subject of ovarian cancer, with its symptomless development 
and the possibility of malignancy in any uncertain ovarian mass, there stands 
out one question of special importance in regard to every mass felt iii| this 
region, namely, *‘Is operation needed or not needed?’’ \ 

The advisability of operation in any case depends on the charactelf of 
the mass and the symptoms resulting from it. A definite diagnosis identi(fies 
the character of the mass. In some cases the differential diagnosis can\be 
made with reasonable certainty. In other cases the diagnosis remains doubtful 
despite the use of the various diagnostic measures. 

The pathology, symptomatology, and diagnosis of the various types of 
ovarian tumors have been considered in detail and we shall now pass to certain 
points of special importance in deciding what should be done for the patient. 
We shall consider first the cases in which the diagnosis is clear, and afterward 
the cases in which the diagnosis is doubtful. 

Diagnosis Clear. — these cases in which the diagnosis is fairly clear as to the charac- 
ter of the mass, one may be guided by the following general statements: 

Follicular cysts and corpus luteum cysts seldom require operation. These cysts are 
usually small and are not likely to increase to a serious extent. Occasionally an ovary thus 
enlarged will prolapse and give persistent symptoms requiring operation, or still more rarely, 
such a cyst will enlarge sufficiently to cause symptoms from pressure or from torsion of the 
pedicle. But usually these simple cysts do not cause symptoms nor necessitate operation. Most 
of those which are removed are so treated incidentally in the course of an operation for some 
more serious trouble. 

Theca-lutein cysts (due to hydatidiform mole in the uterus) are enormously enlarged 
graafian follicles. This great enlargement of the ovarian follicles is due to the excessive 
formation of stimulating hormones by the cells of the new growth in the uterus. When 
this excess hormone formation is stopped by removal of the uterine growth, the giant 
follicles may return to near normal size. Hence, they should be given a chance to do so 
without abdominal operation, except in those cases where they are already causing serious 
pressure disturbance. 

Even when the cystic enlargement of the ovaries is so great as to cause marked 
abdominal enlargement, the plan of treatment is to eliminate the hydatidiform mole by 
uterine curettage and give a chance for the ovarian enlargement to subside without opera- 
tive disturbance of the ovaries. Thus, the ovarian endocrine function and the possibility 
of future childbearing are preserved. 

When the abdomen has been opened under the tentative diagnosis of an ovarian cyst 
requiring removal, if both ovaries are found to be involved by many cysts with very thin 
walls and elear contents, care should be taken to eliminate hydatidiform mole of the ntmus 
with reniltiiig theca-lutein cysts of the ovaries before doing radical surgery on the ovnrles. 
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Involvemeat of the ovaries by theca-lutein cysts is so extensive and deep-seated as to give 
the impression that mil ovarian tissue and ovarian function are already destroyed and hence 
excision of the cysts and ovaries is needed. But in reality there is much ovarian tissue 
left, though it is so thinned out by the crowded cysts that it cannot be identified. A his- 
tory of recent menstruations indicates functioning ovarian tissue despite the deceptive 
appearance. If menstruation has been missed for a month or two, this should arouse suspicion 
of early pregnancy with possible hydatidiform mole and resulting theca-lutein cyst enlarge- 
ment of the ovaries. Irregular bloody discharge with undue cyatic enlargement of the 
corpus uteri (beyond that expected from the duration of pregnancy) are further indi- 
cations of possible hydatidiform mole formation. 

In such circumstances radical operation on the ovaries is contraindicated. The 
larger cysts may be punctured to relieve pressure, the abdomen closed, and then the uterus 
curetted. The curettage may bring out the small grapelike cysts characteristic of hydatidi- 
form mole, and thus at once confirm the diagnosis. At any rate, the curettage will give 
tissue for microscopic examination and elucidation of whatever pathological process is going 
on in the uterus. 

The Aschheim-Zondek test is helpful not only in the early diagnosis of hydatidiform 
mole, but also in determining whether active chorionic tissue persists after curettage. If the 
microscopic investigation of curettings shows chorioepithelioma, appropriate radical measures 
are to be employed promptly. 

A small parovarian cyst may cause no symptoms and show no tendency to increase in 
size, in which case operation is not noce88a^^^ Such a cyst, however, should be watched 
by check up examinations, that any tendency to progressive increase may be noted. 

Endometrial cysts are very erratic in growth and in the causation of symptoms. Inci- 
dental findings at operation and in postmortem work indicate that small areas of endo- 
metriosis may remain quiescent indefinitely. Hence small to medium endometrial lesions 
which consist principally of firm induration back of the uterus laterally and cause no 
serious symptoms do not require operation. Accompanying distinct cyst formation, how- 
ever, indicates a stage of progress which usually requires operation. 

All other growths of the ovary, such as the proliferating cyst, dermoid, teratoma, 
granulosa-cell tumor, arrhcnoblastoma, dysgerminoma, Brenner tumor, carcinoma, and sar- 
coma, require operative removal because of the pathological character, which threatens 
the life of the patient. Such growths, even though not yet causing troublesome symptoms, 
should be removed promptly. The risk of operation in such a case is much less than the 
risk of waiting. 

Of course any ovarian growth causing troublesome symptoms, even the simple 
growths previously mentioned, should be removed unless there is some overbalancing con- 
traindication. 

DlagnoaM Doubtful. — ^When the exact character of the mass still remains doubtful 
after carefUF'^UUalyBis of the history and examination findings, the diagnostic problem 
shifts to a ihitup determination. Is this lesion one of a group requiring operation or one 
of a group in whksh operation is contraindicated! 

In settling this point we must consider the various conditions which may be present. In 
doing so we must keep in mind not only primary conditions but also possible complications. 
For the purpose of such consideration the cases may be divided into two groups, one pre- 
senting a medium-sized mass as the principal feature, and the other presenting an en- 
larged abdomen. 

Medium^iised Moss.— A mass of moderate size (from medium orange to large grape- 
fruit) without acute symptoms may be due to ovarian tumor, full bladder, uterine pregnancy, 
tubal pregnancy, myoma, chronic adnexal inflammation, pelvic endometriosis, pelvic tuber- 
culosis, or some extragenital conditions, such as diverticulitis, tumor of sigmoid, cecum, or 

rectum, or a mass from the urinary tract. v 4 .- 

If aente symptoms are present, we must consider ovarian tumor with complications 
(tOMion of pedicle, inflammation, endometriosis, intracystic hemorrhage or appendicitis), 
tubal pregnancy, uterine pregnancy with complicating inflammation, myoma with associated 
appendieitis or salpingitis, and extragenital conditions which might give rise to a painful 
mass in this area. 
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In the groups requiring operation may be placed ovarian tumor with troublesome symp- 
toms (whether the symptoms are from the tumor or from some complications that can be 
taken core of at the operation), tubal pregnancy, and appendicitis. In the group in which 
operation is contraindicated may be placed at once uterine pregnancy (except when there is 
some special complication), acute salpingitis, and the extragenital conditions with the excep- 
tion of appendicitis. In these cases of possible extragenital lesion, operation is contra- 
indicated until the required extragenital investigation and decision. 

It is clear then that before advising operation we must exclude uterine pregnancy 
(except when complicated by some definite operative indication), acute salpingitis, and 
extragenital lesions except appendicitis. In cases in which pregnancy cannot be otherwise 
definitely excluded, an Aschheim-Zondek test may settle that point. It may become positive 
by the time menstruation is first missed or it may continue negative for six weeks of 
pregnancy. A positive reaction, however, indicates only that there are active fetal ele- 
ments somewhere in the patient. Whether they are in the uterus or in the tube must be 
determined by other examination findings. 

A filled or partially filled bladder may give a very deceptive cystic mass in the pelvis 
and in some cases catheterization may be necessary to exclude it. In those cases in. which 
extragenital lesions cannot be clearly excluded as the cause of the mass, it is ordinarily 
advisable to have a gastrointestinal x-ray series in the possible intestinal cases land a 
cystoscopic investigation in the possible urinary-tract cases. \ 

Before advising against operation we must exclude ovarian tumor with troublesome 
symptoms, tubal pregnancy, and appendicitis (either as a primary condition with a large \ma8S 
of exudate or as an active complication of some other mass). Until these menacing \con- 
ditions are definitely excluded, the case must be considered possibly one for prompt operation. 

In myoma, chronic adnexal inflammation, pelvic endometriosis, and pelvic tubercu- 
losis, operation may or may not be required, depending on the particular conditions present 
in each case. The determining conditions for each type of lesion are considered in the 
appropriate chapter. 

Enlarged Abdomen— In a doubtful case where the principal feature is enlargement of 
the abdomen, presumably by an ovarian tumor, the other conditions to be considered are 
obesity, tympanites with relaxed wall, ascites, encysted fluid (peritoneal tuberculosis), uterine 
pregnancy, extrauterine pregnancy, large myoma, distended bladder, hydronephrosis, pan- 
creatic cyst, and enlarged spleen or liver. 

All of these conditions are of gradual development, and the absence of acute threaten- 
ing symptoms permits taking sufficient time for deliberate investigation of all the possi- 
bilities. Such differential diagnostic investigation carried out systematically to the limits, 
usually clears up the case as far as important uncertainties are concerned. In this con-* 
nection the following special points should be kept in mind. Extrauterine pregnancy may 
advance to term with a remarkable absence of acute symptoms. A large myoma may have 
a considerable portion cystic, thus adding to the difficulties of differential diagnosis. A 
chronic distention of the bladder may be obscured by the statement of the patient that 
she passes urine frequently (distention with overflow). Borne cases of peritoneal tuber- 
culosis advance to abdominal enlargement with very few subjective symptoms, and the same 
may be said of hydronephrosis and of pancreatic cyst, hence the necessity for considering 
these lesions in all doubtful cases. 

In the group of lesions requiring operation may be placed large ovarian tumor, extra- 
uterine pregnancy, and large myoma. The group not requiring operation includes obesity , 
tympanites with relaxed wall, pregnancy, and distended bladder. In ascites, encysted 
fluid (from tuberculosis or ordinary chronic inflammation), hydronephrosis, pancreatic cyst, 
and enlarged spleen or liver, the decision as to operation for the lesion depends on the par- 
ticular conditions in each case. 

In cases of very large ovarian or parovarian tumor, the patient may be in such bud 
condition generally or locally as to make doubtful the advisability of attempt at radical 
operation. The special difficulties resulting from the groat size of the growth are largely 
due to pressure. Though the abdominal structures will accommodate themselves in a re- 
markable way to a gradually enlarging mass, a limit is finally reached beyond which 
serious disturbances result from the pressure. The upward pressure crowds the diaphragm 
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and heart and lung8| causing at first disturbance on exertion and later necessitating the upright 
position in bed. Pressure on the large vessels causes edema of the lower extremities. 
Pressure on the deep vessels causes enlargement of the collateral vessels in the abdominal 
wall. Finally, pressure on the abdominal wall causes an increasing edema there, sometimes 
interfering with the circulation so much that dermatitis and superficial ulceration result, 

These cases present a serious problem in handling so as to do what is necessary to 
put the patient on the way to recovery without at the same time upsetting her precarious 
reserve of vitality. The complications may interfere with complete examination, leaving 
one doubtful whether the condition is really ovarian cyst or ascites or a combination of 
the two. When the regular systematic differentiation has narrowed the diagnosis to this 
extent, there is a temptation to employ paraoentesis, with the idea that it will easily settle 
the matter. There are some points to consider, however, before resorting to paracentesis 
in such a doubtful case. If it is an ovarian cyst, there is some danger of intestinal punc- 
ture. Though usually the intestines are pushed up above the tumor, a coil may be adherent 
anywhere over the anterior surface, especially in cases preceded or accompanied with inflam- 
mation. "Again, there may result infection of the trocar-tract in the poorly nourished abdomi- 
nal wall, thus interfering with subsequent operation. Third, the information gained by 
paracentesis is very limited compared to that supplied by a small abdominal incision and 
intraabdominal palpation. 

Consequently, in the cases in which ovarian tumor cannot be excluded, the preferable 
plan usually is to prepare the patient for abdominal operation and then under local anesthesia 
open the peritoneal cavity by a small median incision. This incision may be made with the 
patient propped up, if the pressure-tlyspnea prevents lying down. If an ovarian cyst is found, 
it may be tapped in a safe way and emptied to relieve the diaphragm pressure, after 
which the patient may lie down for respiratory anesthesia if such is required for the 
removal of the tumor. 

In these doubtful cases this open incision is safer than the blind puncture of para- 
cente.sis, yields more important diagnostic information, and permits removal of the tumor 
if such is found. If the doubtful condition proves to be ascites, information obtained 
through the open incision will indicate whether the ascites is due to liver disease or to 
malignancy at some other location in the cavity. Also, if the ascites is due to liver disease, 
helpful collateral circulation may be established by attaching the omentum to the abdomi- 
nal wall. 

Later publieations emphasize two important points in connection with 
ovarian maliffnancy, Palliative medication in inoperable cases has been made 
more effective by the employment of androgen therapy. Beccham reviews 
the subject and also reports a group of cases in which the administration of 
testosterone propionate gave rapid and marked relief from pain, in addition to 
improving general condition. 

In regard to diagnosis, the early stages of ovarian carcinoma are so symp- 
tomless that the growth is nearly always overlooked by both patient and 
physician until it has advanced to a stage beyond cure. The serious menace of 
“silent” ovarian carcinoma is considered with illustrative cases in a 1942 
article by Crossen, along with details of effective remedial action. 



CHAPTER XIII 


MALFORMATIONS 

The growth of an organ may be simply arrested or it may grow in the 
wrong way. In either case there results a malformation. Most genital deformi- 
ties are due to partial arrest of development. To understand these malformations, 
it is necessary to understand something about the development of the organs. 

POINTS IN DEVELOPMENT 

The first structures indicative of the genitourinary oigaiis are the Wolf- 
fian ducts, which appear in the embryo about the fifteenth day, add the 
Wolffian bodies, which appear on the eighteenth day. 'I'hesc structures repre- 
sent the future kidneys and genital apparatus. They lie on each side of the 
median line. 

During the fourth week another duct appears near the wolfflan body on 
each side. These are the muellerian ducts. The wolffian ducts go to form 
the excretory ducts of the genital apparatus in the male. The muellerian 
ducts go to form the excretory ducts of the genital apparatus in the female. 
A part of the wolffian body of each side finally forms the genital gland of 
that side, i.e., the ovary in the female and the testicle in the male. 

At the end of the first month the middle part of each wolffian body shows 
thickening and proliferation, resulting in the formation of elevated bands 
called “genital ridges.” These are the earliest traces of the genital glands. 
For a few days they remain indifferent. Very .soon, however, a difference 
in the two sexes is noticed. The primitive female gland “possesses a large 
number of the primitive sexual cells and evidences a tendency of its elements 
to arrange themselves into groups, in which the large primitive ova become 
central figures.” The primitive male gland, on the other hand, shows a 
tendency to the formation of a network of cell cords — the forerunners of the 
seminiferous tubules. “Microscopic examination of the sexual primitive 
glands even at the end of the fifth week is capable of distinguishing the future 
sex of the being.” In a short time there is a difference in the gross appearance 
of the gland, with a difference in the arrangement of the ducts. 

The parts played by the wolffian ducts and muellerian ducts differ in 
the two sexes. In the female the muellerian ducts are the most important. 
The lower portions of the ducts of Mueller become fused and form the vagina 
and uterus, and the upper portions remain separated and form the fallopian 
tubes (Pigs. 1034 to 1036). The lower end of the canal (future vagina) formed 
by the fused muellerian tubes is closed at first. Later the lower part of the 
septum, which shuts off this canal from the urogenital sinus, breaks down, 
permitting the canal (vagina) to communicate with the urogenital sinus. If 
this septum fails to break down, imperforate hymen results. The very end of 
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Figs. 1034, ]035, and lOlUi.— Development of the Genital Organs. Diagrams illustrate 
ing the transformation of an indifferent primitive genital system into the definite female and 
male types. (Modified from Arey, after Thompson — Developmental Anatomy.) 
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the other extremity of the muellerian duct is usually irepresented by a minia- 
ture cyst attached to one of the fimbria and called the "hydatid of Morgagni.” 

The Wolffian body forms the ovary and also contributes the transverse 
tubules of the parovarium. The upper part of the wolflSan duct remains as 
the head tube” of the parovarium. The lower part of the wolfiian duct some 
times remains in wliole or in part, and is then known as “Gartner’s duct’ 



A 



Flff. 1037. — Development of the external genitals (after Bcker-Zlegler models). A, Indif- 
ferent stage (eighth week) ; gt, genital tubercle; pr, genital ridge; gf, genital fold; gg, genital 
groove. Bf Female type ; cl, clitoris ; Z. maj., labia majora ; v, vestibule ; Z. min., labia minora ; 
vap., vagina ; p, perineum. O, Male type ; gp, glans penis ; pr, prepuce ; r, raphe ; s, scrotum. 


(Figs. 48, 49). These parovarium tubules are all atrophic structures of but 
little importance. The ovary is the important organ formed from the wolffian 
body in the female. 

In the male the wolffian tubules and 'wolffian duct contribute the impor- 
tant system of excretory tubes represented by the vas deferens and the epi- 


740 


malformations 


didymis, while the muellerian duct is atrophic, its ends alone remaining. Its 
outer end forms the "hydatid of Morgagni," closely connected with the 
epididymis, and its inner end forms the "sinus pocularis, " or "uterus mas- 
culinus," opening into the prostatic portion of the urethra. 

External Genitals (Fig. 1037). "Until the ninth or tenth weeks the ex- 
ternal genitals afford no positive information as to sex" — they are indifferent. 
They then begin to differentiate and "usually by the end of the third month 
the external sexual organs are characteristic beyond doubt." Up to the sixth 
week the external openings of the intestine and of the urinary apparatus are 
received within a common cloacal recess whose rectourogenital orifice is sur- 
mounted by a small conical elevation, the "genital tubercle." The lower and 
posterior surface of the genital tubercle is divided by a furrow — the "genital 
groove" — bounded by thickened edges called the "genital folds." Gradually 
a septum develops, separating the rectal opening from the genitourinary open- 
ing. The "genital tubercle" forms the clitoris and the "genital folds" form 
the labia. \ 

The vestibule is formed by the cloaca or common opening of the iijites- 
tinal tract and urinary tract in the early embryo. The perineum, developing, 
separates the rectum from this common vestibule. And the septum (hym)^n) 
closing the end of the rudimentary vagina (fused muellerian ducts) breaks, 
allowing the vagina to open into the vestibule. This opening through the 
septum varies much in size, shape, and situation, giving the various forms of 
opening found in the hymen. It is usually small, and roughly crescentic 
in shape. 

The vagina is formed by the fusion of the loAver portions of the two muel- 
lerian ducts and the absorption of the longitudinal septum between the 
cavities. The uterus is formed by the fusion of the middle portions of the 
two muellerian ducts and the absorption of the septum between the cavities. 
The fallopian tube of each side is formed by the upper portion of the muel- 
lerian duct of that side. The ovary of each side is formed from a portion of 
the Wolffian body of that side. The parovarium consists of the "transverse 
tubules," which are formed from the wolffian body, and the "head tube," 
which is formed from the wolfBan duct. The paroophoron, lying in the broad 
ligament near the parovarium, is the atrophic remains of the lower segment 
of the wolflfian body. 


ANOMALIES OF DEVELOPMENT 

The more common anomalies of development are as follows : 

1. A septum is found between the vaginal cavity and the urogenital sinus, 
constituting imperforate hymen (Figs. 1038, 1039). 

2. More rarely, perfect canalization does not take place in the fused 
muellerian cords (each of which develops a central canal and becomes a muel- 
lerian duct), resulting in a closed place at some point in the canal, giving 
atresia of vagina (Fig. 1040) or atresia of cervix. In very rare cases all of the 
lower fused cords fail to canalize, causing absence of vagina (Fig. 1047). 

3. The septum between the two fused muellerian ducts may persist all the 
way to the hymen, in which case there exists double vagina (Figs. 1048, 1049). 
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4 . The vagina may open into the urethra instead of into the urogenital 
vestibule. This gives the anomaly shown in Figs. 1050 to 1053. 

6. The septum may persist into the uterine portion of the muellerian 
tract, forming a uterus septus. 

6. The middle portions of the muellerian ducts may fail to fuse, giving a 
double uterus (uterus didelphys). 

7. They may fuse only imperfectly, giving a uterus with rudimentary 
horns. There may be either two well-marked horns (uterus bicornis), or a 
fairly well -developed uterus with one rudimentary horn, as shown in the illus- 
trations. 

8. The wolfBan duct may persist in some extent, giving a duct lying 
alongside the vagina called Gaertner^s duct (Pigs. 48, 49). This may extend 
all the way along the vagina and open near the hymen, or there may be only 




Flff. 1038. Fi^. 1039. 

FlK 1038. — Imperforate hymen. There Is no vaginal opening, the urethra being the only 
opening present in the vestibule. (Montgomery — Practical Gynecology,) 

Fig. 1039. — Hematocolpos, which may result from imperforate hymen or from atresia at 
the lower portion of the vagina. The menstrual blood has not yet distended the uterus. 
(Montgomery — Pi'actical Gynecology.) 


remnants of the tube here and there. These remnants sometimes develop so 
as to form small vaginal cysts. Such cysts are situated in the vaginal wall 
along the course of the atrophic wolffian duct. This duct extends through 
a portion of the uterine wall, and a uterine tumor may arise from it. 

The above mentioned are the principal gross developmental anomalies 
ordinarily met with. There are many other rarer anomalies, of which lack of 
space prevents mention. These vary in each organ all the way from slight 
modification to complete absence. The ovary is probably the least frequently 
affected by anomalies, and yet, as rare as they are, they have produced many 
surprises in abdominal work, especially in the cases of pregnancy following 
the supposed complete removal of both ovaries. This means, of course, that 
borne ovarian tissue remains, and it is usually said to be a “third ovary.” 
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While the development of three normal ovaries is not impossible, the condi- 
tion present in the cases under consideration is, as a rule, ^‘lobulation” of 
the ovary of one or both sides, and not the presence of a complete third ovary. 
The lobulated ovary may show only a marked constriction, or it may be divided 
into two or three or many separate lobules, with considerable space between 
various lobules. Bovee mentions a case of his in which the ovary of each side 
was represented simply by numerous small particles of ovarian tissue scattered 
over a large area of the posterior surface of the broad ligament, and resem- 
bling verrucal excrescences. It is evident that in such a case some outlying 
nodules of ovarian tissue would almost certainly be missed, especially if ob- 
scured by an inflammatory exudate. 

The malformations most commonly requiring treatment are : 

Imperforate Hymen. Vagina Opens Into Urethra^ 

Atresia of Vagina. Malformations of Uterus. 1 

Double V agina. Pseudohermaphroditism. 

Imperforate Hymen 

If the time-honored supposition that the hymen is simply the remains of 
the septum between the embryonic vagina and the sinus urogenitalis is true, 
then imperforate hymen means the failure of this septum to break down. If, 
on the other hand, the hymen represents another structure formed by active 
circular proliferation just back of the septum area, then imperforate hymen 
or occluded hymen is the result of excessive proliferation and coalescence, 
instead of failure to break down. Taussig has investigated this subject em- 
bryologically and in two articles presents substantial points in favor of tbe 
proliferation theory. 

Imperforate or occluded hymen causes no disturbance until puberty. 
After puberty there is a collection of menstrual blood back of the imperforate 
hymen (Pig. 1039). This gradually increases in amount and distends the 
vagina. If the obstruction is not relieved, there is gradual dilation of the 
uterus and even of the fallopian tubes, forming a cystie mass, the content of 
which is blood and the walls of which are formed by the vagina and uterus. 

The symptoms are characteristic. At the age of puberty no menstruation 
appears, but about every four weeks the patient feels ill, with pain in the 
lower abdomen and the usual disturbances accompanying menstruation. The 
mother supposes that the girl is going to menstruate, but there is no flow. 
This is repeated month after month. As the collection of blood increases, the 
pain and disturbance become more marked, the patient's health begins to 
suffer, and a tender mass appears in Ihe lower abdomen. Finally the patient 
becomes so sick that the physician makes a local examination. He finds that 
there is no vaginal opening, but instead there is a fluctuating mass occupying 
the position of the vagina and uterus (Fig. 1039). 

The treatment is crucial incision of the distended hymen, and, if the 
membrane is thick, excision of the most of it. The cavity above should be 
washed out with normal saline solution and then packed with sterile gauze. 
Great care is necessary to prevent infection. The decomposing blood that 
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necessarily remains along the walls of the cavity favors the rapid growth of 
pus germs, and, though the operation is a simple one, patients have died from 
it, or rather from the infection following. 

Tompkins reported a series of five cases of imperforate hymen with hema- 
tocolpos and collected 113 from the literature, and presented a study of diag- 
nosis and treatment. 


Atresia of Vagina, Absence of Vagina 

The method of origin of this rnalforation has been explained. The con- 
dition may vary all the way from a thin septum blocking the canal to complete 
absence of the canal. The external genitals may be normal. 

The serious conditions which may result from simple atresia of the vagina, 
and the importance of early investigation of symptoms, such as amenorrhea and 
slight recurring abdominal pains, are demonstrated in the following case of ours: 

Mias D., aged twenty-three years, was referred for operation for pelvic tumor. Exami- 
nation showed a tender mass filling the central pelvis and a mass on each side extending 
into the lower abdomen. The upper limits could not bo outlined on account of the deep 
location and the tenderness. The patient had a temperature of 104® F. and was in a 
serious condition. On vaginal examination an obstmetion was found just inside the 
vaginal opening, and there was a bloody discharge mixed with pus. The history was some- 
what uncertain and there were other factors that made diagnosis of intrapelvic conditions 
diflicult, but facts were eventually established to warrant a diagnosis of the following 
sequence of events. 

The patient had atresia of the vagina near the outlet, as indicated in Fig. 1040. 
After iiuberty there was a slow accumulation of menstrual blood back of the obstruction, 
as indicated in Figs. 1041 to 1044. There had been no menstruation. She had had abdomi- 
nal pains off and on, and on going over the matter she thought they had been worse about 
once a month for several months past. Apparently they were never very severe. 

About a month previous to her admission to the hospital a slight bloody discharge 
appeared. Apparently the pressure of the accumulating blood had gradually stretched the 
thin membrane occluding the vagina so much so as to cause a small opening through which 
came the slight bloody flow, as shown in Fig. 1045. This flow continued for a week or 
so and then the patient became suddenly very ill, with high fever. 

Bacteria eventually [)ropagated in this bloody culture medium, followed up the stream 
into the mass of old blood, and then multiplied rapidly, forming an abscess involving the 
distended vagina and uterus and tubes, as indicated in Fig. 1046. 

The plan of treatment was to drain from below. This might prove sufficient, and the 
anesthesia and vaginal work would permit deeper examination for confirming or dis- 
proving the diagnosis made. There was of course the possibility that the diagnosis was 
erroneous and that the largo masses above were tumors, with degeneration or suppuration 
or twisted pedicle. The vaginal drainage improved conditions temporarily and the infor- 
mation obtained tended to confirm the diagnosis of genital tract distended with blood 
and infected. 

In throe days the temperature became high again, there was no diminution in the 
size of the lateral masses, and it was evident that abdominal operation was necessary in 
spite of the danger it involved. At the abdominal operation the tubes were found enor- 
mously distended, pushing up the sigmoid and the cccum. The distended tubes and uterus 
were removed and extensive drainage was established. Examination of the distended 
tubal specimens showed them filled with a mixture of pus and old blood. The patient had 
a stormy time, but eventually recovered. 

On making the vaginal examination, an obstruction is met with at some 
point in the vagina. If there is a collection of menstrual blood back of the sep- 
tum, fluctuation may be detected. Digital examination per rectum will give some 



744 


MALFORMATIONS 


idea of the extent of the atresia and the amount of blood behind it. If the 
patient is well past the age of puberty, and there is no fluid above the atresia, 
the probability is that the uterus is anomalous, so much so that menstruation 
could not come on even though the obstruction in the vagina were removed. 
So, before undertaking an operation for making a vaginal canal, rectoab- 
dominal examination, under anesthesia if necessary, should be made to estab- 
lish the size, shape, and probable development of the uterus. In cases of ap- 
parent absence of the uterus, rectovesical examination may be of assistance 
in locating a small nodule in the situation of the uterus. 

The treatment depends on the circumstances of the ease. If only a thin 
septum is present it should be treated practically the same as an imperforate 
hymen — i.e., incised, to let out the blood, and then partially or wholly excised. 
If a considerable proportion or the whole of the vaginal canal is missing (Fig. 
1047) the treatment requires extended operative measures according to the spe- 
cial conditions present. It may be necessary to build up a whole new ^jagina. 
The details of this operative work are considered in the authors' Operative 
Gynecology. 




Fiff. 1047. — The appearance of the external g-cnitals In a case of absence of the vagina. (Kelly- 

Operative Gynecology . ) 



Acquired Atresia. — A considerable proportion of the cases of marked 
stenosis of the vagina, amounting almost to atresia, are acquired. Such a 
condition may result from injuries in childhood or inflammation, particularly 
the gonorrheal vaginitis of childhood and severe inflammations following the 
exanthemas. Congenital syphilis also may cause it, following severe ulcera- 
tion. In later life, scar tissue resulting from injuries in labor is the most 
frequent cause of narrowings in the canal and bands and constrictions and 
distortions. Other causes in the adult are syphilitic ulceration, injuries, and 
severe destructive inflammations. A pessary left in the vagina for several 
years may lead to such a result. In rare cases even complete atresia may 
result from some one of these causes. The atrophic vaginitis or ''adhesive 
vaginitis" of old age (senile vaginitis) leads to adhesion of the walls of the 
vagina and stenosis and partial obliteration of the canal. The treatment for 
acquired stenosis or atresia of the vagina is practically the same as for the con- 
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text. Legation of the Vagina] Atresia in the case described in the 

which^d'utendeH ^ puhcrty there began an accumulation of menstrual blood, 

miicn aislLnded the vagina and later the uterus. 


Fig. 1040. 


Fig. 1044. 


Figs. 104:1 and 1044. -The Kctained Blood Extended into the Tubes. Peritoneal irrita- 
tion sealed the ouler ends of the tubes, and the accumulating blood caused more and more 
distention. 



Fig. 1045. 


Fig. 1046. 


Fig. 1045. — These Blood-tilled Masses in the Pelvi.s and Lower Abdomen had enlarged 
so gradually that they were not noticed, there being no acute symptoms leading tp examina- 
tion. Finally the vaginal distention thinned the abnormal septum to such an extent that a 
small opening occurred, and through this there was some leakage of the retained blood. 

Fig. 1046, — Along this line of culture medium, inflammatory bacteria propagated into 
the vagina and then throughout the disintegrating blood mass. There was then rapid enlarge- 
ment of the tubal masses, marked pain, high fever, sepsis, and the patient passed at once into 
a desperate condition — with the diagnosis obscure, until worked out as here shown. 
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genital. The acquired form, however, is, when extensive, likely to be more 
difficult of satisfactory treatment on account of the large amount of scar tissue 
in the vicinity. 

Double Vagina 

This consists usually simply in a longitudinal septum dividing the vagina 
into two canals (septate vagina). The vagina with entirely separate walls is 
a much rarer condition. The longitudinal septum is the persisting fused wall 
of the two muellerian ducts, as already pointed out. It may extend the whole 
length of the vagina, giving two openings at the vestibule, and half the cervix 
in each upper end (Pigs. 1048, 1049). On the other hand, it may consist simply 
in a septum extending part way. Even when the septum extends the full 
length of the vagina, one canal is usually so much smaller than the other and 
placed so far to one side that it does not interfere with coitus or pregnancy. 



Flgr 1048. Flff. 1049. 


Fig:. 1048. — The appearance of the external grenltals in a case of double vagina. (Kelly — 
Operative Oj/ticcolopp.) 

Fig. 1049. — Same case aa Pig. 1048, with speculum introduced, exposing the two vaginal 
canals and the half cervix at the top of each. (Kelly — Operative Gpnecoloffj/.) 

In fact the opening of one canal may be so flattened out at the side of an ap- 
parently normal vaginal opening that it is not noticeable except on very close 
inspection. In such a case, however, when the slit beside the vaginal opening 
is noticed, further examination may reveal a rudimentary canal of considerable 
size, sometimes almost as large as the patulous one. At the upper part of each 
vagina is one-half of the cervix. When labor takes place in a case of double 
vaginal canal, the septum is likely to be torn, partially or completely, con- 
verting the two canals into one. Portions of the septum may remain as a 
partial septum at the upper part of the vagina or as irregular bands and tags. 

The senior author recalls one case of septate vagina and uterus seen in the 
first pregnancy. The patient passed through labor without particular incident, 
except that the cervix (half cervix) was very slow in dilating. The lower part 
of the vaginal septum near the vaginal entrance was torn, but the greater part 
remained and seemed to occasion no trouble. Later, the patient returned to the 
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hospital with gonorrhea affecting the vaginal and uterine cavity of each side. 
Still later, the author was obliged to curette both uterine cavities. 

The treatment of double vagina is simple. If the septum is causing any 
obstruction or disturbance, it is divided or, better still, largely excised, so 
that the two vaginal canals are converted into one. 

Vagina Opens Into Urethra 

When examination reveals no vaginal opening at the vestibule, that does 
not necessarily mean no vagina. There may be a fairly well-developed vagina 
opening into the urethra. 



mg. 1052. Fi^. 1053. 

Pig. 1050. — A malformation consisting of a vagina which opened Into the urethra Instead 
of into the vestibule. 

Fig. 1051. — Result of operation for opening the vagina into the vestibule and clo.sing the 
opening Into the urethra. (Barrows and Block — Am. J. Obst. d Oynec.) 

Pig. 1052. — Result of further operation to enlarge the vestibular opening of the vagina. 

Pig. 1053. — Front view. Indicating the site of the enlarged opening and the appearance of 
the abnormal clitoris. (Barrows and Block — Am. J. Obst. d Gynec.) 

Barrows and Block report such a case, in which the patient menstruated 
through the urethra. The condition is shown in Fig. 1050. Operation con- 
sisted of opening the vagina into the vestibule and repairing the urethra, as 
shown in Fig. 1051. In spite of dilatation treatments some stenosis persisted 
at the vaginal opening, and this was overcome by incisions, as indicated in 
Figs. 1052 and 1053. 
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Eldon reported a somewhat similar case. Young discussed this anomaly 
at length in his book on genital abnormalities, hermaphroditism and related 
adrenal diseases, and shows the cystoscopic appearance of the opening into the 
urethra, and also the cystoscopic appearance of the vaginal wall and cervix. 
The size of the anomalous vagina may be demonstrated by injection of opaque 
material. 



Fig. 1054. — Diagrammatic representation of the development and malformations of the 
uterus. 1. Showing the different stages in the union of the muellerian ducts to form the uterus, 
vagina, and fallopian tubes. 2. Uterus unicornis. S. Uterus blcornis. 4 . Uterus septus. 5. Uterus 
duplex. (Gilliam — Practical Gynecolopy.) 


Malformations of the Uterus 

The formation of the uterus by the union of two tubes and certain mal- 
formations that may result are indicated diagrammatically in Fig, 1054. Cases 
of uterine malformation are illustrated in Figs. 1055 to 1059. 

Septate Uterus, Double Uterus. — The malformation may consist simply 
of a partial or complete septum in an otherwise normal uterus (uterus septate) 
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or of a rudimentary horn with a nearly normal uterus or of a uterus with a 
body divided into two horns (uterus bicornis) or of a double uterus, with the 
body and cervix of one side separate from the body and cervix of the other 
side (uterus didelphys) or of a ‘‘unicorn uterus*' — i.e., uterus made up of 
muellerian duct of one side only, the other being absent or nearly so. The 
most severe grades of deformity are very rare, though they are to be thought 
of in the diagnosis in puzzling cases. A septum in an otherwise normal uterus 



Flfir. 1055. — Pregnancy In tlie right half of a septate uterus. (Kelly — Oiierative Gynecology.) 



Fig. 1056. — Liipiodol x-ray of blcornate uterus six weeks after removal of septum. (Luikart — 

Am. J. Ohst. d Oynec.) 

is discovered only by intrauterine manipulation, such as curettement or the 
introduction of the hand after labor for the removal of adherent placenta or 
for other reasons. 

No treatment for double uterus is required ordinarily, with the exception 
of the precaution, when curetting the uterus, to be certain that both cavities 
are clear, It is appreciated, of course, that in this connection, and also in 
double uterus, pregnancy may take place in each of the two cavities, and at 
different times, producing various surprising results. 
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Shelly reported a case of septate uterus, wi1j;h adenocarcinoma in one side 
and a pedunculated polyp in the other, and remarked : 


If the curette had gone into the right cavity instead of the left the uterine polyp 
would have been removed and might well have been considered to be the sole cause of 
the bleeding. Had this happened, the opportunity for early removal of the adenocarcinoma 
of the uterus might have been lost, unless there was considerable continued bleeding after 
discharge from the hospital. When the pieces of adenocarcinoma were obtained with the 
curette, no additional curetting was done. Had the polyp been removed first, of course, a 
thorough curettage would have followed. But it is possible to see how the curette might 
have gone into only one cavity of the uterus. 



ii'iK. iUj7. 



Fig. 1058. 


h lo- 1057. — Uterus distended with menstrual blood (heiiiatouietra) due to atresia of the 
cervix. (Montgomery — Practical Gum cology.) 

Fig. J058. — Double uterus with atresia in one side. (Montgo»nery — Practical Gynecology,) 


If the septum in a uterus gives trouble, it may be removed. Luikart re^ 
ported siu^h a ease, the septum being associated with a bicornate condition of 
the uterus. Fig. 1056 shows the outline of the cavity after removal of the 
septum. This mctliod of outlining by opaque injection and x-ray may be em- 
ployed for diagnosis in iineertain cases. 

There may be also atresia at the lower part of a uterus, or of part of a 
malforined uterus, with a collection of menstrual blood in the cavity (hemato- 
metra), as shown in Figs. 1057 and 1058. 

Rudimentary Horn. — The uterine malformation of most practical interest 
is that of a rudimentary horn with an otherwise nearly normal uterus. This 
is not so very infrequent and many are the diagnostic difficulties that result 
therefrom. Such a rudimentary horn extends outward from the main body 
of the uterus, and receives at its outer extremity the attachment of the fal- 
lopian tube and round ligament of that side. The point of attachment of the 
round ligament is, in some cases, the only decisive gross evidence as to whether 
the mass in question is an enlarged fallopian tube or a rudimentary horn of 
the uterus. The cavity of the rudimentary horn may be complete, extending 
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all the way from the fallopian tube to the main cavity of the uterus, or it may be 
only partial, being absent at some part, or the cavity may be entirely absent, the 
horn existing merely as a musculofibrous cord connecting the fallopian tube 
and round ligament with the uterus. Most of the trouble resulting from a 
rudimentary horn comes from infection in it or pregnancy in it (Fig. 1059). 

The symptoms and differential diagnosis and treatment are the same as 
for similar affections of the fallopian tube, with the following special points : 

1. The mass is usually connected to the uterus by a much broader at- 
tachment. 

2. There is more enlargement of the uterus and distortion of its cavity. 

8. The mass may become much larger without rupture if pregnant or 

without adhesions if inflammatory. 



Pig’. 1059. — Pregnancy In a rudimentary horn of the uterus. As there is no communicating 
cavity between the uterine cavity and site of the pregnancy in the rudimentary horn, the sperma- 
tozoa evidently came by way of the opposite tube, as indicated by the small arrows. (Kelly — 
Operofive Gynecology.^ 

4. There may be a communication with the main uterine cavity. In most 
cases the condition is not thought of until found during the course of an oper- 
ation for what was supposed to be some one of the more common affections. 
Even when thought of, a diagnosis is rarely possible (except in an examination 
under anesthesia), for it produces the symptoms and signs of more common 
conditions, and the trouble is naturally supposed to be some one of these more 
common affections. In some cases, however, there are anomalous symptoms or 
signs that make diagnosis difficult and doubtful, and arouse suspicion of this 
malformation. Sometimes there is decided resemblance to a fibroid. The senior 
author recalls one such case. The symptoms and signs were anomalous and 
puzzling. He made a diagnosis of probable fibroid with complications. Opera- 
tion revealed a rudimentary uterine horn, with the remains of an early preg- 
nancy in it. There was no fibroid. 
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Pseadohermaphroditiam 

A true hermaphrodite is, according to Ahlfeld^s definition, *‘an individual 
with functionating active glands of both sexes, provided with excretory ducts.'' 
No such case has been reported in which the diagnosis has been fully accepted, 
though there is considerable dispute among authorities concerning some. Several 
cases have been recorded in which, among other anomalies, there were glands 
that on microscopic examination presented some of the characteristics of both 
ovary and testicle. But that condition does not constitute a double set of 
glands and excretory ducts. 



FIk. 1060 Fib. 1061. Fig. 1062. 


Figs. 1060 to 1062. — A pisoudohermaphrodlte. Fig. 1060, As the patient appeared on com- 
ing- to the author's office for examination. Flgr. 1061, Back view, showing the male type of body. 
Notice the broad shoulders and narrow pelvis. Fig. 1002, Front view, snowing the male type of 
breasts. Notice that the upper limit of the pubic hair is horizontal, as in the female. Otherwise 
the external genitals present the typical appearance of hypospadias in the male. The divided 
scrotum and contained testicle.s hang down almost as in the normal male, though the rudimen- 
tary penis is hidden. 


A pseudohermaphrodite is an individual of one sex presenting some of the 
local characteristics of the other sex. Many such cases have been recorded 
and not a few of them have presented a most difficult problem in regard to 
the diagnosis of sex. Neugebauer was able to collect 942 cases of pseudo- 
hermaphroditism. In at least 41 of the pseudohermaphrodites the true sex 
was positively determined only after abdominal section, though in only four 
cases was the operation undertaken specifically for diagnostic purposes. Nu- 
merous cases are recorded in which the individual dressed and lived for many 
years as a man or as a woman, and then ascertained that the real sex was the 
opposite one. The most celebrated case, perhaps, is that of Carl Hohmann, a 
masculine pseudohermaphrodite, who from infancy to the age of forty-six years 
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was considered a female and lived as such. The true sex being then ascertained, 
he assumed male attire and married as a man. The space available is not suffi- 
cient to permit the subject of pseudohermaphroditism to be taken up in an 
extended way. It is sufficient to mention some of the more practical points. 

When a child presents any anomaly of the genital organs, a most careful 
examination should be made and all the possibilities considered, in order to 
determine positively the real sex. Figs. 1060 to 1064 show a case in which 
a mistake in diagnosis of sex was made in infancy, and the individual who 
was really a male dressed and lived as a woman for forty years. Steps in 
the development of the external genitals are shown in Fig. 1037. Most of the 
pseudohermaphrodites are really males (have testicles in the abdomen or scro- 
tum), the resemblance to the female external genitals being due to some form 



Fig. 1063. 


Figs. 1063 and 1064. — External genitals of the Individual in Fig. 1060. Fig. mS. Showl^ 
the eeneral annearance — the divided scrotum and contained testicles, the rudimentary penis and 
thi Srogenitll vJsUbSle. Fig 1064. The urogenital vestibule has been spread open, a uterine 
sound has been Introduced into the urethr^ and a forceps into the ex- 

The condition here is one of male hypospadias (as will be seen by 
planatory drawings in Figs. 1065 and 1066) and yet this individual had dressed and lived as a 
woman for forty years. 


of hypospadias accompanied with an abnormal opening or pocket that is mis- 
taken for a vagina (Figs. 1065, 1066). The principal anomaly in female pseudo- 
hermaphrodites, that causes some resemblance to the male sexual organs, is 
hypertrophy of the clitoris, accompanied with adhesions of the labia minora 
or labia majora over the vaginal opening, or with imperforate hymen (Fig. 
995), or with labial hernia, or hydrocele or other labial swelling covering the 
vestibule. 

In some <»»»»«« the positive determination of the sex is very difficult and may 
even be impossible except by abdominal section. The general rule in cases of 
doubt is to class the psendohermaphrodite as a male until unmistakable evidence 
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of the opposite sex appears. This will avoid a niistake in a great majority of 
instances. In the case of four supposed female pseudohermaphrodites who 
were subjected to abdominal section, three of them proved to be males. 

There are exceptional cases in which the sexual instincts of a patient do 
not correspond to the predominating type of sex organs present. Such a case 
presents a difficult problem in sex classification, and its solution can probably 
be best elucidated by detailing the handling of such a case. The patient came 
under the care of the senior author and the following quoted details are from 
his report of the case (see Eeference List). 



Klg. 1065. Fig. 1066. 


Pig. 1065. — Male pHeudohermaphroditlsm. The appearance of the external genitals in 
marked hypospadias. 

Pig. 1066. — A section explanatory of Fig. 1065. B, Bladder ; R, rectum ; P, penis with 
lower urethral wall absent; H, abnormal condition constituting hypospadias and requiring a 
careful examination to determine the sex of the child ; X, sinus pocularis, enlarged and opening 
on perineum, and likely to be mistaken in the newborn for a vagina. 

Malformations of the genital organs seldom impose any serious obstacle to the funda- 
mental sex classification of the individual. In some cases abdominal operation is necessary 
to give definite information concerning the internal organs, but this usually clears the 
matter promptly. Even in the cases of mixed sex gland, that is, where one individual 
carries both ovarian tissue and testicular tissue, the sex determination is not difficult. All 
that is required is to preserve the gland tissue corresponding to the patient's preferences 
and instincts, and remove the other type. Occasionally, however, a case is encountered 
which is not covered by our usual methods of sex recognition and requires a much deeper 
consideration of what constitutes the real sex of an individual and how this primary sex 
may be modified or partly obscured by later pathologic developments. Such was the prob- 
lem presented by the following case: 

About the first of September, 1938, a young woman was sent to me for construction 
of a vagina. (Fig. 1067 shows the patient as she came for consultation.) She was twenty- 
eight years of age, and had never menstruated, though there had been some irregular bleed- 
ing when she was about twenty and again two years ago. On examination, 1 found the 
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genital organa identical with those of a male paeudohermaphrodite. (The conditions are 
shown diagrammatically in Figs. 1065 and 1066.) There was the small hypospadiac peniSi 
and back of that a vestibule with two openings, the one in front being the urethra, and the 
one a little farther back, an enlarged sinus pocularis. The testicles were in the groins. 

The general build was masculine, with narrow hips compared to the shoulders (Fig. 
1068). There was marked hair growth, with masculine distribution. Also, the patient had 
a beard which required regular shaving. There was more breast tissue than is ordinarily 
found in the male (Fig. 1069). The left testicle was lower in the groin than the right, 
extending down into the upper part of the left labium majus (Fig. 1070), 

When such conditions are present, the individual’s inclinations and sexual desires 
ordinarily correspond with the male gonads, and in that case the classification as a male 
is correct. But in this case, the patient's instincts and preferences from childhood up, and 
the sexual desires and mental outlook of the present, were all strongly feminine. 



Fi^. 1067. — Another pscudohermaphrodite. as the patient appeared for examination. 


This apparent sexual paradox made it necessary to determine if ovaries were present. 
Abdominal exploration was then carried out. This showed that there were no ovaries nor 
tubes nor uterus, the space between the bladder and rectum being entirely clear. With 
this operative revelation of no ovaries, the patient's earlier history became of special in- 
terest. During childhood there had been no departure from the ordinary activities of a 
girl. She went to the country school, got along very well with her studies, and associated 
with the other girls in their games. When not in school, she worked on the farm with the 
other children, doing her share of the heavy work. She always dressed and played as a 
girl. There were no tomboy inclinations, nor desire for boys' clothes nor amusements. 

Pubic hair appeared at about fifteen years of age, but there was no menstruation. 
Sex desire towards men was noticed at ago of eighteen or twenty. At about twenty, she 
had a slight pinkish discharge for three or four days. This was repeated four or five times, 
at intervals, she thinks, of about a month. 





Fig. 1068. Fig. 1069. 

Fig. 1068.— Showing the male type of body form, with broad shoulders and narrow hips 
Fig. 1069, — There was more breast tissue than In the male. 
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There was no more bloody discharge until about two years ago, when sexual inter- 
course began. Immediately after the first coitus there was a very free bloody discharge, 
which stopped the next day. Two weeks later there was profuse flow for some days, and 
five weeks later another short flow, but not so free. The last two flows came spontaneously, 
without coitus. Since that time coitus has taken place frequently, without any bleeding or 
pain or other disturbance, except that the vagina is very short. Her sexual desires have 
always been toward men, never shifting to women. 







Fig. 1070. — The external genitals, showing marked hair growth, a testicle In the left 
labium majus, an enlarged clitoris and the perineal opening leading Into a short vagina (or 
an enlarged sinus pocularls). 

Here, then, was a patient with strong feminine instincts, sexual desires, and general 
outlook on life, but with testicles and no ovary. What sex classification should be made 
of such an individual! That was the important and difficult problem which had to be 
worked out before anything could be done in the way of constructive surgery for the 
patient, because the type of surgical help required depended on whether the individual was 
to live as a man or as a woman. 
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If 1 followed the gonads and classified the patient hs a male, I was directly opposed 
by the whole record of the individuars instincts, sexual desires and response, and the out- 
look into the future. If I followed the latter and classified the patient as a female, there 
was no ovarian tissue on which to rest the decision. A female with testicles and no ovary 
seemed paradoxical, and of doubtful authenticity. Still the patient had to be classified 
one way or the other. There was no neutral ground. 

What are the dependable criteria for determining the primary sex of an individual? 
Of course, in this endocrine age, the gonads and their hormones occupy the center of the 
stage and are looked upon as the decisive factors in the sexual field. But are they? Such 
a case as this casts serious doubt on their fundamental importance in determining the pri- 
mary sex personality. The gonad with its hormones may be an effect instead of a cause, 
as far as primary sex is concerned. Their influences are easily seen and may seem all- 
important, but there are other influences which enter into the building up of the instincts 
and directing forces. There is the wliole nervous and mental system, which is as important 
a part of the individual as the gonads, and probably comes from just as strong genetic 
factors. 

Wolf, of the University of Bern, holds that in the chromosomal arrangement and de- 
termination of primary sex an impress is made on the somatic cells which takes precedence 
over that on the gonadal clenionta, which develop later. In discussing such cases, he states 
that the somatic and j)sycluc impress seems predominant and that, though hormones plu)'^ 
a role in later structural clevelopmenls, the sex of the somatic cells is decisive. Novak, in 
discussing his case mentioned later, states, ''Such patients as I have described represent 
genetic females, in which gonadal reversal took place at a very early phase of development, 
with complete replacement of ovarian by testicular elements.’' 

Reviewing then the two sets of phenomena which help in primary sox classification, 
wo have in this case a personality with well-developed female instincts, preferences, sexual 
desires, and mental outlook, and on the other hand rudimentary male gonads and associated 
secondary developments. 'J'hc testicles undoubtedly lack spermatozoa formation, and hence 
have stopped short of full developnicTit. The spermatic cords and prostate are still more 
rudimentary, being hardly appreciable in the abdominal exploration. The phallus is nidi- 
moiitary, and resembles an hypertrophied clitoris as much as a hypospadiac penis. The 
canal in the perineum, which admits a finger for about an inch, may as well bo considered 
a small vagina ns an enlarged sinus poculuris. In such a case, of good development ot 
instincts and mental make-up and ))oor development of i)hysical structures, it seemed to 
me that the individual should bo classed on the side of the well-developed set of phenomena. 
Hence, I felt that the patient should bo considered as primarily and essentially a female, 
and that our advice and treatment should be directed accordingly. 

Now, could any substantial support be found for thus classifying and treating as a 
female, a patient with testicles and no ovary? The decision was a serious matter, for on 
it rested the direction of the future life-activities of the individual. Also, the decision 
had to be inade promptly, as the patient was recovering from the abdominal exploration 
and Avas about ready for the further surgical w^ork required. 

In the short time available, I found records of seven comparable cases, that is, of 
cases in which predominant female sex desires and preferences persisted in the presence of 
testicles without an ovary. Of course, there are many other reported cases of this type, 
but those seven cases had been liandled in recent years, under the present fund of knowl- 
edge concerning endocrines niul sex determination, and hence their handling was studied 
with particular interest. 

In these seven cases, the absence of ovaries was confirmed by abdominal exploration 
in five, and seemed fairly certain in the other two. The testicles wore removed in six cases, 
and in the other case they were shifted from the groin to inside the pelvis. The hyper- 
trophied clitoris was removed in four cases. In all of the patients operation was followed 
by improved social and sexual adjustment and continuation of normal libido. The essential 
details of these reported cases applying to our problem, were briefly as follows. 

Mishell (Case 1) : Patient, aged 35, was of feminine build, but had never menstni- 
^ ated. She came for treatment for tender lumps in the groins. Examination showed double 
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inguinal hernia with a testicle in each. External genitals were normal, with vagina repre- 
sented by a small canal three inches long ending bluntly with no cervix. 

Abdominal exploration showed no ovaries, tubes or uterus. The testicles were re- 
moved, and the hernias repaired. Improved adjustment. Patient returned to her work. 
Normal libido. 

Mishell (Case 2): Sister of preceding patient, aged 23, feminine build, complained 
of tender lumps in groins. Abdominal exploration showed no ovaries, tubes, or uterus. 
Testicles were removed. Improved adjustment and patient continued with good health. 
Headache which had troubled her disappeared after the operation. 

Mishell (Case 3): Sister of the preceding, aged 32, had lumps in the groins and had 
never menstruated. Examination showed the same conditions in this sister as in the other 
two. Feminine build, good breasts, no hirsutism, and instincts and feelings all feminine. 
The only thing special was that she became gray in childhood at the ago of nine. The 
patient was well-adjusted, emotionally stable, had no complaint, and no operation was re- 
quired. This was one of the two cases in which the absence of ovaries was not confirmed 
by abdominal operation, but careful pelvic palpation along with the similarity to th^ other 
two sisters excluded ovaries with fair certainty. | 

Rubovitz; Patient, aged 39, masculine build, beard, testicles in groins, hypertrophied 
clitoris, short vagina, came complaining of severe libido and painful erections. ThoHestes 
and the hypertrophied clitoris were removed, and the short vagina lengthened. Ther <5 was 
improved adjustment and normal libido. The relief from the annoying erections was prob- 
ably duo more to removal of the enlarged and hypersensitive clitoris than to removal of the 
testicles, for as pointed out later the removal of the testicles seems to exert no influence 
on the sexual desires and responses of these patients. This is the other case in which the 
absence of ovaries was not confirmed by abdominal operation. But by deep palpation and 
the use of pneumoperitoneum, it was felt that ovaries were excluded with fair certainty. 

Wharton; Patient, aged 18, was of masculine build from the waist up and feminine 
build from the waist down. Had a beard. There were bilateral inguinal hernia, hypertrophied 
clitoris and short vagina. On this diagnosis, the troublesome hypertrophied clitoris was 
removed and the hernia operation begun. In the hernial sac a testicle was found. An 
incision on the other side showed another testicle. The incisions were then closed, and 
later it was explained to the patient that a .serious mistake had been made in amputating 
the supposed enlarged clitoris, which was in fact a penis, and that she was not a female 
but a male with two testicles. But the patient took quite a different view of the situation. 
She stated that no mistake had been made in ami)utating the enlarged clitoris, that she 
knew she was a woman and that she intended to live as such, and insisted on removal of 
the testicles. The testicles were finally removed, and abdominal exploration showed no 
ovaries. Improved adjustment. Normal libido. The patient married and sexual intercourse 
was satisfactory on her part and also on the part of the husband, except that the vagina 
was short. It was lengthened later. 

Young: Patient, aged 21, masculine build, but no beard. Lumps in the groin, no 
vagina. Patient was engaged to marry. Abdominal exploration showed no ovaries, tubes, 
or uterus. A vagina was constructed and the inguinal testes were put back in the pelvis 
instead of being removed. Improved adjustment. Normal libido. 

Novak: Patient, aged 19, masculine build, beard, hypertrophied clitoris, short vagina. 
In this case pelvic palpation showed bodies in the position of the ovaries, and about that 
size. Abdominal operation showed these bodies to be testicles in the usual position of 
ovaries and with a rudimentary broad ligament, but no ovaries, tubes, or uterus. The ab- 
dominal testes and the hypertrophied clitoris were removed. Improved adjustment. Normal 
libido. The vagina is to be lengthened later. 

Our Case (for comparison). Patient, aged 28, masculine build, board, testicles in the 
groins, short vagina. Came for construction of vagina. Abdominal exploration showed no 
ovaries, tubes, or uterus. 

It was clear then that those who had already struggled with the problem of the cases 
of this type had reached the some conclusion I had, namely, that the patient should be 
treated as a female. Some had reached this conclusion in the primary study of their pa- 
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tient, and otheis had been forced to it by later developments which conArmed and empha- 
sized the predominance of the female element in the personality, 

Having classified the patient as a female, with the right to live as such, the next step 
was to plan treatment to help as much as possible in that direction. The patient’s two 
complaints were: first, the hair on the face which required frequent shaving and, second, 
the smallness of the vagina. So the two problems were to lessen the facial hair, by lessen- 
ing the masculinity, and to lengthen the vagina. To accomplish these things, a combina- 
tion treatment was planned consisting of (a) removal of the testicles, (b) administration 
of estrin preparations, and (c) stretching treatments for the short vagina. 

Accordingly, I removed the testicles, doing the work under local anesthesia and check- 
ing each one with frozen section examination before removal, to exclude herniated ovary or 
ovotestis from removal. Later, Dr. Hobb.s, in charge of the Laboratory, made a careful 
microscopic study of the testicles and there was no indication of ovarian tissue anywhere. 
As usual with retained testicles, there was no spermatozoa formation. At the preceding 
abdominal exploration. Dr. Sanford made a critical palpation of the kidney areas and could 
find no indication of adrenal tumor. 

Systematic stretching treatments for the vagina arc being employed. If suflicient 
lengthening cannot be secured in that way then operation is to be carried out. Estrin ad- 
ministration is being pushed with the double purpose of lessening the facial hair, by dimin- 
ishing the masculinity, and of aiding the vaginal stretching by softening the pelvic tissues. 

Various details discussed must bo omitted here for lack of space, but it may be stated 
that in this case and in the reported cases the absence of ovaries and the presence of 
testicles seemed to exert little or no influence on the strong female desires and responses. 
Despite the hindering presence of testes and later the lack of sex glands altogether, the 
patient’s feminine personality continued the even tenor of its way. 

An important point in taking care of .such a patient is to avoid terms or expressions 
which may disturb her psychologic balance by making her uncertain as to her sex. All 
records and explanations and reports should be made to conform to the correct primary 
sex, as worked out by careful study of the case. The patient is already disturbed by the 
malformation which she wishes corrected, but as a rule she has no thought that she may 
not be a woman, and it is strongly inadvisable to put her further adrift on the sea of 
uncertainty by branding her as a male according to the old superficial structural classification. 

This patient married about a year later, and a recent report states they 
“are getting along fine.” 



CHAPTER XIV 


Disturbances of Function 

MENSTRUAL DISTURBANCES 

In taking up disturbances of function in this and the succeeding two chap- 
ters, we shall consider not only those disturbances which are designated as 
“functional” because no organic lesion is apparent, but also the disturbances 
of function due to various organic diseases- -that is, all “disturbances of func- 
tion,” whether or not accompanied by evident oi'ganic disease. These conditions 
are, of course, only symptoms. They are not diseases and must not be 1 alien 
to constitute a diagnosis. They are only indications of some disease, and the 
physician must determine the nature of that disease by further investigation. 

In these three chapters the disturbances of function will be taken up in the 
following order: 

Menstrual Disturbances 

Sterility and Sexual Disturbances 

Miscellaneous Disturbances (including those of the Climacteric) 

MENSTRUAL DISTURBANCES 

In considering disturbances of mcnstrualion we shall take them uj) in order 
as follows: 

Menorrhagia, Metrorrhagia, Irregular Menstruation, Precocious Men- 
struation, and Vicarious Menstruation. 

Amenorrhea, Scanty Mcnstimation, and Supi)ression of Menstruation. 

Painful Menstruation (Dysmenorrhea), Intermenstrual Pain. 

MENORRHAGIA AND METRORRHAGIA 

When a patient complains of uterine bleeding, it is often a question at first 
whether the bloody discharge is excessive menstruation or bleeding from some 
other cause. A considerable period of investigation and treatment may be 
needed to determine this point. The pelvic examination may not settle it, for 
even if no palpable lesion is found there may still be a small submucous myoma 
or other nonpalpable lesion. Con.se quently, in the diagnosis and treatment of 
these cases in the office and at the bedside, the start is made Avith the combined 
groups represented by the bleeding patient. 

In taking care of such a patient, naturally treatment is given to stop the 
blood loss while investigating its cause. The response to treatment aids some- 
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what in further differential diagnosis, and in determining what additional 
therapeutic measures are required. It is apparent, then, that the practical 
handling of these patients comprises a treatment-investigation program which 
checks the blood loss and, step by step, differentiates the underlying cause so 
that curative measures may be instituted. 

TREATMENT-INVESTIGATION PROGRAM 

The first interview and examination will identify those patients with an 
obvious lesion sufficient to account for the bleeding. The treatment for such 
lesions will be fmind in the appropriate chapters. For handling patients with 
no obvious lesion, it is convenient to group them into classes representing 
different age-i)eriods, as follows: 1. Infancy and childhood (ages one to ten). 
2. Developmental period (ten to twenty). 3. Childbearing period (twenty to 
forty-five). 4. Involutional peiiod (forty-five to sixty). 5. Senile period (be- 
yond sixty). 

Infancy and Childhood (Ages One to Ten) 

The principal causes of bleeding in this age-period arc endocrine disturb- 
ance from withdrawal of nialcriial estrin at birth, ovarian tumors exerting an 
endocrine influence (gramilosa-cell tumors), pituitary or adrenal or pineal 
tumor, and rarely malignant growth in the vagina or ovary or uterus. Bleeding 
at birth or a few days thereafter, not due to birth injury, is caused by with- 
drawal of the maternal estrogenic hormone which the fetus has been receiving. 
This show of blood is of no clinical im])ortancc and requires no treatment. 

From the general examination one can tell if the child belongs in the en- 
docrine group of cases found in adrenal, ovarian, pituitary, and pineal tumors. 
The differential diagnostic points are given in Chapter II, and suggestions 
for the examination will be found under the details for the next age-period. 

The treatment consists of general supportive measures while the underlying 
cause is being investigated. After the cause of the bleeding in that case is 
determined, treatment is given for that particular disease as outlined in the 
appropriate chapter. Vaginal bleeding in young girls which cannot be accounted 
for by some general blood dyserasia or other evident lesion calls for a thorough 
investigation, because a pelvic tumor is the cause of the bleeding in a large 
proportion of the cases of this age-group. This investigation should include, 
when necessary, pelvic examination under anesthesia and curettage, with micro- 
scopic diagnosis of the tissue removed. 

Developmental Period (Ten to Twenty) 

This is the developmental age as far as the functions of the genital tract 
are concerned. The causes of bleeding in this age-period are endocrine dis- 
turbances, blood dyscrasias, inflammatory lesions, pregnancy complications, 
ovarian tumors, uterine myomas, and malignant disease — the relative frequency 
• of occurrence being about in the order given. 
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The first step in the investigation-treatment program in these cases is to 
obtain in the history an accurate record of certain items of special importance 
in the differentiation, as follows ; 

History items of special importance. 

a. Menses — age of onset, regularity, duration, amount. 

b. Weight — loss or gain, with time involved. 

c. Hair — texture, distribution, premature graying, or undue falling out. 

d. Headaches — location, type, duration. 

e. Vision — glasses necessary, or other disturbance. 

f. Gastrointestinal symptoms. 

g. Nervous symptoms — irritability, depression, crying spells. 

h. General symptoms — Does patient tire easily? Is she sleepy most of the time? 

What are her habits of sleep, exercise, work about the home, study, recrea- 
tion at home, vacation activities? 

Examination items of special importance. i 

a. Type of build — measurements symphysis to floor, symphysis to crownL span 

from Anger tips to finger tips. \ 

b. Secondary sex characteristics — hair distribution and texture, breast develop- 

ment, vulvar hair growth and development of parts (labia, clitoris). 

c. Lean or fat. If fat, note distribution. 

d. DIood pressure and pulse. 

e. Findings in the abdominal, rectal, and rectoabdominal palpation. 

Having obtained the items of information and recorded them for study, the physician 
is in a position to begin recognition of the general type of disturbance, which recognition 
will indicate the next step in the diagnostic-therapeutic program. The general groups to 
be considered in these bleeding patients of the developmental age, are (1) the blood dyscrasia 
cases, (2) the general disease groups, (3) the pelvic lesion groups, and (4) the endocrine 
cases. 

1. Blood Dyscrasia Group. Uterine bleeding may be due to the condition of the blood 
without any local disease. It is surprising over how long a period patients will be given 
endocrine and other treatment before having a blood examination, which reveals the serious 
disease back of the symptomatic uterine bleeding. To mention this is sufficient to call 
attention to the importance of prompt invei tigation of the blood condition in bleeding cases, 
so that any serious disorder in the blood-making organs will be discovered early. 

2. General Disease Group. Other serious general diseases, such as pulmonary, gastro- 
intestinal, kidney, and cardiovascular, are to be eliminated, and in this age-group it is ordi- 
narily advisable to make that elimination before subjecting the patient to vaginal examination. 

3. Pelvic Lesion Group. The patient may have a uterine myoma or an ovarian cyst 
or one of the special tumors with endocrine influence (granulosa-cell tumor) or one of the 
rare malignant tumors of adolescence (teratoma, sarcoma). Any one of these conditions 
may cause sufficient disturbance to result in a bloody discharge. 

Some diflFerontiation information in this direction has been secured in the general ex- 
amination, which in these patients should include careful abdominal palpation and rectal 
and rectoabdominal palpation. The latter will show if there is any mass of considerable 
size in the pelvic interior or any area with undue tenderness. 

4 . Endocrine Group. If there is no evidence placing the patient in one of the three 
groups above mentioned, wo assume for the time being that she belongs to the endocrine 
group, and proceed accordingly. 

Endocrine Cases. — The quantitative blood and urine tests for ovarian and 
pituitary hormones are still not decisive enough to be of practical value in 
directing therapy. The determinations which will probably eventually be help- 
ful are the pregnanediol test for progestin, quantitative test for the various 
estrogens, especially estriol, and quantitative tests for pituitary A and B. 
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From a clinical standpoint the premenstrual endometrial biopsy is still the 
most accurate index of ovarian function. Recent studies indicate that not only 
can ovulation be determined, but also deficiency of the corpus luteum function 
is indicated by an incomplete premenstrual picture. 

With functional bleeding all patterns are found, from a normal premen- 
strual endometrium to an anovulatory type of interval or hyperplastic endo- 
metrium. The majority of the cases with functional bleeding show an anovu- 
latory type of endometrium or one in which the premenstrual changes are 
poorly defined, indicating that ovulation has occurred but that the resulting 
corpus luteum is defective or deficient in its output of progestin. 

At present we are interested in what can be done for the bleeding patient 
with the knowledge we now possess. 

Treatment. — Before starting on specific types of therapy it is well to men- 
tion several general principles controlling the order in which treatment methods 
should be used. 

1. First in importance is the amount of flow. If this is excessive and the 
blood loss is marked, curettage will be the first step. After the bleeding is 
controlled then investigation may be carried out to determine treatment. (Fatal 
menstrual hemorrhage has been reported in young girls.) 

2. The age of the patient is important. For instance, we prefer conserva- 
tive treatment in young women, whereas in women over forty-five radiation 
may be the method of choice. 

3. The economic status of the patient will arbitrarily limit the therapy to 
medicine which the patient is able to afford. 

The order of treatment then in young girls and women in childbearing age 
will be about as follows, with variations as dictated by the above-mentioned 
conditions : 

1. Regulation of diet as needed, with special attention to an adequate 
supply of vitamins. Vitamin C was found by Junghans to control capillary 
hemorrhage. 

He treated 35 women suffering from menorrhagia with vitamin C, using 50 mg. doses 
intramuscularly twice daily. In 33 of these women the bleeding slopped in four to six days. 
Ho found this treatment valuable also in Ihrombopenic cases with uterine bleeding. Vita 
min K has proved helpful in controlling bleeding in jaundiced cases and in hemorrhage in 
the newborn, and may later be found to be successful in other conditions. Calcium is neces- 
sary in the blood clotting mechanism. It is supplied in milk, cheese, and dairy products. 
A high protein diet, with oral fibrogen or arrhenopectin, is used if the clotting time is 
found to be abnormally prolonged. Foods high in iron are needed to help replace that lost, 
and if enough cannot be taken in the diet additional iron should bo given (as ferrous iron). 

2. Thyroid therapy should be given when the basal metabolism indicates a 
need for it. The basal rate is not always accurate as a guide to therapy, but 
usually a grain of standard thyroid for a minus 10 of the basal rate will be 
adequate. If symptoms persist, the dose may be increased cautiously, using 
the patient’s feelings and the pulse as a guide. 

3. In atonic individuals the bleeding may be due to a lack of uterine tone, 
and these are the cases most frequently helped by ergotrate. The firm con- 
traction of the uterus, by compressing the deeper circulation, diminishes the 

'volume of blood flow through the uterus and thus the amount of blood loss. 
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4. Snake Venom has been used successfully in the treatment of functional 
bleeding by Goldberger and Peck. 

They reported relief in 17 of 20 women treated^ and state that the expense of therapy 
is considerably less than it is with hormone therapy. The venom has a direct effect on 
the walls of the small blood vessels, making them more resistant to bleeding. The improve- 
ment in these cases extended from 2 months to 4 years. 

Method. — Moccasin venom in 1:3,000 dilution (prepared by the Lederle Laboratories) 
is used. Daily doses are given subcutaneously, starting with c.c. and increasing to 1 c.c. 
by the third dose. If the bleeding is very profuse, 1 c.c. is given twice daily until the 
bleeding is controlled, then two to throe times a week for three menstrual periods. 

As much treatment as possible should be given during the first ten days, for patients 
develop a sensitization to the venom and must be desensitized before continuing therapy. 
Peck has been able to separate the antigen of the venom from the factor active in con- 
trolling bleeding so that the undesirable sensitization action is eliminated. 

5. Hormone Therapy. Of the hormones used there are throe main feroups 

from which to choose. \ 

A. Chorionic Gonadotropins, from pregnancy urine or pregnant niare’s 
serum. 

B. Anterior Lobe Extracts. 

C. Sex Sterols — estrogens, progestin, androgens. 

These will be discussed in the order tinmed : 

A. Chorionic Gonadotropins.— a. Pregnancy urine- antuitrin-S, follutein, 
korotrin, etc. The action of these hormones on the control of bleeding is still 
not clear. It was formerly thought to cause luteinization and ovulation l)Ut 
this has been disproved in the human by Hamblen and Geist and others. It is 
probable that the effect is due to a dii-ect action on the uterine muscle or to 
an indirect one through destruction of persistent ovarian follicles. Good re- 
sults have been reported by a number of men. 

Method. — 100 U. daily till bleeding is controlled, then 100 U. every other day, starting 
seven days prior to the expected flow. This is continued through several cycles, and then 
the treatment is discontinued to determine if the patient needs more therapy to control the 
flow. If so, it is given as needed. 

b. Pregnant Mare's Serum - gonadogen, gonadin, anteron, etc. This prep- 
aration offers real hope of correcting the underlying cause in the anovulatory 
type of bleeding. 

Davis and Koff were able to cause ovulation in normally ovulating women at any 
desired time in the cycle, though they were not able to duplicate this in women having 
nonovulatory cycles. There is considerable disagreement among workers at the present 
time as to the ability of this preparation to cause ovulation in nonovulatory cases, but its 
success in some proved cases of nonovulatory sterility suggests that it does cause ovulation 
in some cases. 

Method. — Davis and Koff recommend intravenous administration. But many workers 
are now using 10 to 20 units of gonadogen intramuscularly daily from the fifth to the 
twelfth day, and then giving one intravenous dose of 20 to 40 units as the last dose. Treat- 
ment should be tried for several cycles and then a rest period given, so as to prevent the 
development of antihormones. The patient should always be tested for sensitivity to 
horse serum before giving pregnant mare 's serum. 
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B. Anterior Lobe Extracts — prephysin, gynatrin, etc. Hisaw and Pevold 
used this preparation experimentally and found that it contained follicle- 
stimulating hormone. L. H. Sevringhaus has reported excellent clinical results 
in menorrhagia, and other endocrine disturbances. 

Method. — The cyclic therapy is used the same as with the pregnant mare ’s serum, but 
it is not given as a rule intravenously. The dose is 50-100 units daily from the fifth to the 
twelfth day. 

Mazer and Ravetz have reported excellent results in 14 out of a group of 18 cases of 
functional bleeding, using a combination of chorionic gonadotropin from human pregnancy 
urine and an extract from the anterior lobe of the pituitary. The latter seems to contain 
a synergist necessary for the action of the luteinizing hormone of pregnancy urine. This 
product will soon bo available under the trade name of synapoidin (Parke, Davis). 


C. Sex Sterols — (a) estrogens (estrone, estradiol, estriol, and the benzoated 
compounds, also stilbestrol), and (b) progestin (progesterone, pregneninonol 
or pranone). These two hormones are considered together, for it is by the 
combination of both, used in cyclic therapy, that control of bleeding is obtained. 


Hamblen found that bleeding in anovulatory patients could be stopped in three days 
by daily doses of 10,000 to 20,000 I.U. of estrogen. On cessation of treatment, however, 
the bleeding would recur in three to ten days. Progestin given in the early phase of the 
cycle frequently caused the patient to start to bleed, and, if given during the menses it 
usually increased the flow. 

When estrogen and progestin wore used in the time relations as they act in a normal 
cycle Hamblen, in a series of 12 patients, obtained 45 normal cycles out of 46, and most of 
these patients continued for months with normal cycles after the treatment was stopped. 
Hamblen also obtained good results using estradiol, estriol, and pranone by mouth, but at 
present the dosages required make the expense of this treatment prohibitive. 

Method. — The following cyclic therapy is used by Hamblen. First a cessation of 
bleeding is secured either by curettage or estrogen therapy as mentioned above. Starting 
one week after the cessation of the bleeding the patient receives 10,000 to 20,000 I.U. of 
estrogen daily for fourteen days, following which she is given 5 I.U. of progesterone daily 
for seven days or until the bleeding starts. 

A less expensive oral therapy is now being tried at several medical centers using 
stilbestrol, but as yet it is too early to evaluate this work. Progestin alone, 5 mg. daily 
for several days before the period, is adequate in some cases of functional bleeding. 


c. Male Sex Hormone or Audrogena— testosterone propionate. The action 
of this hormone in controlling bleeding is thought by some to be an indirect 
one through the inhibition of the pituitary, while others, notably Sturges and 
Abarbanel, feel that the action is a direct one on the uterine muscle and on 
the muscle fibers constricting the coiled arterioles. The general action on the 
muscle inhibits rhythmic (estrin) contractions, thereby decreasing the vo 
of blood flowing to and through the uterus, and the local action stimulates the 
myometrial elements about the arterioles constricting them and thus helping 
to control the blood loss. 


Method.— An initial dose of 10 to 25 mg. is given intramuscularly, and then the same 
dose is given subcutaneously for three or four days. The bleeding usually increases twenty- 

four hours before it stops. , 

Bubsequent therapy depends upon the type of endometrium found. If premenstrual 
changes are present, then 10 to 30 mg. are given subcutaneously in divided doses 
to ten days prior to the expected period. If a proliferaUve or hyperplastic endometn^ 
is found, 60 to 100 mg. subcutaneously in divided doses are given over two to three weeks 
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preceding the period. Greenhill gives 25 to 50 mg. every other day in cases of severe 
bleeding; until it is controlled. Geist found that by mouth it was necessary to give 300 to 
1;000 mg. male hormone to be effective. 

There are reports in the literature of undesirable effects; such as hair growth on the 
lip, enlargement of the clitoris, deepening of the voice and other masculinizing effects, from 
the use of the androgens. Abarbanel found no masculinization in over 200 cases treated 
with the androgens. 

6. Curettage, repeated as needed is a helpful therapeutic and diagnostic 

aid. 

7. Radiation . — The cases treated by radiation arc divided into two main 
groups (a) women past the childbearing period, in whom the purpose is to 
Stop menstruation entirely, and (b) women in the childbearing age or young 
girls, in whom the purpose is to regulate the menstruation. Tn the latter group 
it is well to try endocrine treatment first before resoi’ting to radiation, as the 
menses are occasionally stopped permanently even by small doses of radilation. 

Method. — Pemberton in a series of 131 cases, 45 per cent under twenty years and the 
rest under forty years, obtained 78 per cent of cures using radium in doses of 200 \o 500 
mg. hr., most of the dosages being under 400 mg. hr. Keene and Payne secured excellent 
results, using dosages of 200 mg. hr. if under twenty years, 400 mg. lir. from twenty to 
thirty years, and 300 mg. hr. from thirty to forty years. 

X-ray of the ovaries, and in some cases the pituitary, tliyroid, and spleen, has been 
reported by a number of workers. Drips claims euros in 3 out of 4; Mazer, 35 of 44; 
Molinari and Vierhiller, 21 of 46; Kaplan, excellent results. 

Radiation of an endocrine gland of such vital importance to the body as 
a whole as is the anterior lobe of the pituitary, has always seemed to us a 
rather risky thing to do. lienee we feel that x-ray of the pituitary should be 
reserved for cases which do not respond to other forms of therapy. 

8. Operation . — In young women with bleeding severe enough to damage 
their health, hysterectomy is sometimes necessary. Repeated curettements, 
however, plus endocrine therapy should be used before resorting to this radi- 
cal procedure. 

Childbearings Period (Twenty to Forty-Five) 

In this age-period bleeding is caused by coiiditions associated with preg- 
nancy, inflammations in the pelvis, myomas, ovarian cysts, endocrine disturb- 
ances, blood dyscrasias, and pelvic malignancies. The relative frequency of these 
conditions in the childbearing period is about in the order here mentioned. 

Pregnancy complications causing bleeding can all usually be determined 
by the history and examination. If there is still doubt, an Ashheim-Zondek test 
will ordinarily settle that point. Inflammatory lesions and the larger myomas 
and ovarian tumors are evident from the history and pelvic examination findings. 
In patients approaching the age of forty carcinoma of the uterus must always 
be considered, and if the bleeding does not respond promptly to treatment, there 
should be no delay in doing a therapeutic and diagnostic curettage. 

In this period when the normal endocrine cycles have been fully established, 
the endocrine deviations are not so frequent as in the susceptible developmental 
period. Bleeding in the childbearing age is more likely to be due to some defi- 
nite lesion in the genital tract or in some other system of the body. However, 
with the exclusion of lesions including pregnancy complications, endocrine dis- 
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turbance must be considered, and even with a lifesion there may be associated 
endocrine factors. Consequently, this element must be kept in mind in all cases 
in which there is no other definite and sufficient cause for the bleeding. In 
the endocrine cases, a careful history will often show endocrine disturbances 
in the developmental period. 

The treatment-investigation program for the handling of bleeding patients 
in the childbearing period is much the same as that for the developmental period, 
with certain obvious variations. Curettage may be employed more promptly 
for bleeding which tends to persist, taking care, however, not to curette for 
the irregular bleeding of tubal pregnancy and not to be deceived by the made- 
up story of the woman seeking a curettage for the purpose of abortion. 

Involution Period (Forty-Five to Sixty) 

In the bleeding cases of this age-group, pelvic malignancies come forward 
to the place of first importance. The malignancy may be in the form of carci- 
noma of the uterus or the ovaries. In regard to the uterus, carcinoma of the 
cervix is more frequent in the decade forty to fifty and carcinoma of the corpus 
in the decade fifty to sixty. 

In this period of declining endocrine function, endocrine disturbances again 
bccoirio rather frequent, but serious ones leading to structural change are much 
leSvS frequent than in the developmental ])eriod. Though granulosa cell tumors 
causing bleeding occasionally occur, most of the endocrine disturbances of this 
period are the minor nervous and circulatory discomforts constituting the com- 
mon ^‘menopause symptoms,^’ which will be considered in Chapter XVI. 

In the treatment of bleeding in the period of involution, curettage of the 
endometrium and conization of the cervix for chronic cervicitis are to be carried 
out promptly on account of the danger of carcinoma in those locations. If the 
microscopic examination of the curettings shows no malignancy, but only hyper- 
plasia of the endometrium, the subsequent treatment differs somewhat according 
to the age of the patient. If still in the early forties with fairly regular men- 
struation, showing that ovulation is still going on, it is well to follow the curet- 
tage with hemostatic and endocrine treatment to control the bleeding tendency 
as in the childbearing period, so as to preserve the ovarian endocrine influence. 
If the patient is approaching the age of fifty, irradiation treatment (by radium 
or x-ray) should be given to stop the undue endometrial activity, as the per- 
sistence of it at that age may eventuate in endometrial carcinoma. The use 
of very large doses of estrogenic substances for the treatment of menopausal 
symptoms should be avoided after forty years of age. 

Senile Period (Beyond Sixty) 

Beyond sixty years of age, bleeding has about the same significance as it 
does in the latter part of the involution period. It is usually due to carcinoma 
of the endometrium or of the cervix uteri or of the ovaries. If no maligancy is 
found, the most probable cause is granulosa-cell tumor of the ovary. The bleed- 
ing here referred to is, of course, bleeding from the uterus. There may be some 
bloody vaginal discharge due to atrophic vaginitis or other simple inflamma- 
' tory trouble, but that is easily recognized on the vaginal examination. 
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IBBEOULAS MENSTRUATION 

The menstrual flow may come too soon, the interval being only ten days 
or two weeks. Again the flow may not come soon enough, running overtime 
from one to two weeks. It is sometimes difficult to determine positively whether 
the irregular flow complained of is really menstruation or simply a bloody dis- 
charge from some disease of the vagina or uterus. Unless the bleeding resembles 
closely the menstrual flow in character and onset and duration, it should be 
regarded as a pathologic discharge, and an examination should be made to 
determine its cause, that proper treatment may be instituted. 

PRECOCIOUS MENSTRUATION 

Precocious menstruation is the appearance of menstruation at an early 
age. For genuine menstruation to take place, there must be considerable 
development of the genital organs, and this very rarely occurs before the age 
of ten, except in a patient with granulosa-cell tumor. A description of the 
clinical characteristics of these tumors with illustrative cases will be foUnd in 
Chapter XII. Novak describes a constitutional type of precocious menstruation. 

Great care is necessary, however, in establishing the fact of precocious 
menstruation in a given case. Every stain of blood does not mean menstruation. 
The blood may come from some inflamed or irritated area or ulcer, or growth 
on the vulva or in the vagina, uterus, rectum, or bladder. In infants a slight 
bloody uterine discharge occurs not infrequently within the first few days after 
birth, due to the withdrawal of the maternal cstrin. 

VICARIOUS MENSTRUATION 

Vicarious menstruation is the discharge of blood from other parts of the 
body at the menstrual time. The uterine discharge may or may not be wholly 
or partially suppressed. The bleeding usually takes place from the nose or 
from some open sore, though it may come from almost any mucous surface, 
such as the lungs or stomach, or bladder, or rectum. Much more rarely some 
area of the cutaneous surface is affected, the axilla and the groin being the 
most frequent. At the affected site there appears an ecchymosis and later a 
distinct flow of bloody serum. The vicarious flow is likely to be irregular, ap- 
pearing only at some menstrual periods. Allied closely to this is the monthly 
discharge of milk from the breasts sometimes observed. 

Vicarious menstruation in any form is rare. Goffe records a very interest- 
ing case in which the vicarious discharge came alternately from the nose and 
the axilla, and seemed to be associated with periods of ungratified sexual desire. 
Vicarious menstruation is found principally in nervous women in whom there 
is imperfect development of the uterus or imperfect performance of its func- 
tions. The treatment consists in the correction of any pelvic disease present 
and endocrine treatment to regulate ovarian function. 

Some of these cases of vicarious menstruation are probably due to metastatic 
bits of endometrial tissue which are transplants from a pelvic endometriosis* 
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ABSENCE OF MENSTRUATION (AMENORRHEA) 

Amenorrhea is the absence of menstruation for one or more periods be- 
tween puberty and menopause. This definition includes the absence of the menses 
during pregnancy and lactation. This is known as physiologic amenorrhea/' 

Pregnancy must always be taken into consideration in a case of amenor- 
rhea, and before the amenorrhea is attributed to any other cause, pregnancy 
must be excluded — by the circumstances of the case or by questioning the 
patient or by an examination. 

Amenorrhea from other causes is found principally in girls and young 
women in whom the function of menstruation has not yet been completely estab- 
lished. The age of puberty, i.e., the beginning of menstruation — varies within 
normal limits considerably. Girls begin to menstruate, as a rule, at the age of 
twelve or thirteen or fourteen. The beginning of menstruation may be post- 
X^oned until the age of sixteen or seventeen without disturbance. Usually, how- 
ever, after the age of sixteen, and often before that, if the menstrual flow does 
not appear, there are disturbances that indicate some departure from normal 
health, and the patient may be said to have amenorrhea. 

Amenorrhea is not a disease, but only a symptom. It may be an indication 
of any one of several entirely distinct conditions, just as a cough may be an 
indication of laryngitis or bronchitis, or pneumonia or tuberculosis. When a 
patient comes complaining that she does not menstruate, the first thing to do 
is to determine why she does not menstruate, i.e., what disease or condition 
lies back of this symptom. 

In practice it is convenient, for purposes of diagnosis and treatment, to 
divide the cases of amenorrhea into two classes: one class (A) including those 
patients who have never menstruated, and the other class (B) including those 
who have. 

A. AVHEN THE PATIENT HAS NEVER MENSTRUATED 

A mother brings her daughter, aged fifteen or sixteen or perhaps eighteen, 
to you, stating that the girl has never become unwell. The mother is anxious 
to know why the girl does not menstruate and, of course, what should be done 
for her. 

There is a tendency on the part of physicians generally to treat this situation 
lightly and assure the mother that it is of no importance. The error of this 
advice is appreciated when, ten years later, the patient returns to know why she 
is unable to become pregnant and examination shows a very small, undeveloped 
uterus. If an investigation had been made when the mother first brought the girl 
to the doctor, the underlying cause of the amenorrhea might have been located 
and the uterus developed by proper treatment. After a uterus has remained 
small long past the normal time for development, the chance for improvement 
becomes much reduced. 

When the patient has never menstruated, the absence of menstruation may 
be due (1) to some malformation, such as imperforate hymen or atresia of the 
vagina or imperfect development of the vagina, uterus, or ovaries, (2) to poor 
general health, usually with pronounced anemia, or (3) to endocrine dysfunc- 
tion. The order given is the one preferable to use in the investigation-treatment 
program. 
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1. Malformation 

Because of the possibility of there being some serious defect in the devel- 
opmental processes, examination of the pelvic structures is indicated early m 
the investi^ntion. 

Obstruction in the genital canal gives rise to no symptoms until puberty is 
reached. At the age of thirteen or fourteen or later the patient begins to feel 
ill each month. At interv^als of about four weeks she notices marked lassitude 
and loss of appetite, feels somewhat feverish and out of sorts, has pain in 
various parts of the body, more particularly in the back and lower abdomen. 
She complains just as a woman does when she is about to menstruate. Her 
mother thinks menstruation is coming, but no flow appears. After a few days 
the pain and other disturbing symptoms subside and she feels fairly well until 
the next month. After several months the pain and accompanying disturbjinces 
last longer — in fact, may become almost continuous — and the patient ^s general 
health begins to suffer. A swelling may appear in the lower abdomen\or at 
the vaginal entrance. \ 

Such a history makes a local examination imperative. In the local exainina- 
tion, if the condition be imperforate lijunen, the vaginal entrance is found closed. 
There may be a bulging of the hymen due to the pressure of menstrual blood 
behind it. If the atresia is situated high in the vagina, the vaginal entrance is 
found open, but after the examining finger has been introduced for a short dis- 
tance it meets an obstruction, consisting of a wall of tissue blocking the vagina. 
If there is a collection of menstrual blood behind the obstruction, fluctuation 
may be obtained. Digital examination by the rectum will give additional in- 
formation as to the location and length of the vaginal atresia and as to the 
amount of menstrual fluid collected behind it. In long-standing cases the vagina 
and uterus and even the fallopian tubes may be distended with blood. 

In cases of atresia of the vagina there are likely to be olher malformations 
higher, and sometimes the uterus is entirely absent. If the patient is past the age 
of puberty and no collection of blood is found above the vaginal atresia, the 
strong probability is that the uterus and appendages are either absent or so 
poorly developed that menstruation would be impossible even though the vaginal 
obstruction were removed. Careful examination should be made to determine 
certainly whether or not the uterus is present. 

In opening into the blood collection in a case of imperforate hymen, careful 
asepsis must be maintained, for the old blood is a culture medium for the rapid 
growth of any bacteria introduced, and if the collection extends to the uterus 
and tubes serious sepsis may result. The remedying of any defect greater than 
imperforate hymen requires special surgical work, the details of which are 
given in the authors^ Operative Gynecology. 


2. Oeneral Diseases 

General diseases may cause amenorrhea by depressing the functional ac- 
tivity of the endocrine system or by affecting the general nutrition through 
vitamin deficiency or damage to the blood or organs, or by a combination of 
these effects. Chronic diseases, such as tuberculosis, malaria or syphilis, which 
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tend in one way or another to depress the vitality of the patient, may cause 
amenorrhea. Acute diseases, especially mumps, occasionally cause enough ovarian 
damage to produce amenorrhea. 

The importance of nutrition in amenorrhea has long been recognized and all of our 
more recent knowledge on the relationship of vitamins to endocrine function has empha- 
sized the need for a diet adequate in vitamins, minerals and calories. As mentioned in 
Chapter I, W. M. Allen demonstrated regressive changes in the pituitary and ovaries in 
undernourished animals fed on low calorie diets even though the vitamin contents of the 
diets were adequate. Clinically it is known that in the overweight patient endocrine func- 
tion is sometimes restored to normal merely by bringing the weight down to normal by 
diet, this being especially true at puberty. 

The same is true when undernourishment is corrected, and in patients who cannot be 
made to gain by diet alone insulin may bo given before meals, as suggested by Thayer, to 
increase the appetite and aid in the absorption of the food given. Liogner, in two cases 
of long-standing amenorrhea in undernourished young women, initiated menstruation by 
insulin and high carbohydrate feedings plus intravenous glucose. Both cases had previ- 
ously been given prolonged ovarian and pituitary therapy without success. At the start 
of the treatment he used twenty uiiiis of insulin three times a day and gave intravenous 
glucose every second day until the patients began to make consistent weight gains; then 
the therapy was continued with smaller doses of insulin and a high calorie diet until a 
normal weight was attained. 

Simple anemia is frequently a factor in the causation of amenorrhea and, if pres- 
ent, should be corrected by iron administration, preferably a product containing ferrous 
sulphate, trace of copper, and vitamin B complex. 

3. Endocrine Dysfunction 

If the amenorrhea cannot be accounted for by any of the above conditions, 
an endocrine investigation is indicated. 

The basal metabolism test is usually the first step in the investigation unless 
there are definite signs or symptoms pointing to one of the endocrine glands 
as the cause. A lowered thyroid function is a frequent cause of amenorrhea, 
especially in girls from sixteen to twenty years old. 

The thyroid dosage should be about one grain of desiccated thyroid daily 
to every minus ten of the basal metabolism, but this dosage can be raised or 
lowered according to the response to treatment. Usually the thyroid must be 
taken through the menstrual life of the patient, though occasionally we find a 
case in which it can be discontinued after some months of treatment. 

If there is no improvement in the amenorrhea after some months of treat- 
ment, it usually means that the scat of the trouble is elsewhere and further 
investigation is needed. 

The following is the plan of investigation for a patient with amenorrhea 
of probal)le endocrine origin. 

1. In the history and physical examination, note especially the points indicative of 
endocrine disturbances, such as hair and fat distribution and development of secondary sex 
characteristics. The pelvic examination should rule out a tumor which may require removal 
(such as arrhenoblastoma), congenital defects, etc. Signs suggestive of basophilic adenoma 
of the pituitary or of hyperplasia of the adrenal cortex should be noted, 

2. The usual special examinations include basal metabolism rate, x-ray of the sella 
turcica, sugar tolerance teat, visual fields, and blood examinations. 



772 


MENSTRUAL DISTURBANCES 


3. The next step is to determine whether the patient is ovulating and, if so, the time 
of ovulation. The technique of Bubenstein, using vaginal smears plus the daily rectal tom- 
perature, should help to determine the important point of the day of ovulation. If the 
approximate time of ovulation is indicated by this curve, an endometrial biopsy two weeks 
later will decide the point. 

4. If ovulation does not occur, it may be due to inadequate pituitary stimulation or 

it may be due to the inability of the ovary to respond to normal pituitary stimulation. In 
order to decide this point, the following tost, suggested by Hamblen, is used. A dose of 
pregnant mare's serum is administered, using anteron (200 U.) or gonadogen (20 to 40 U.). 
This is given intramuscularly, after previous allergic study to rule out serum sensitivity. 
The dose is repeated daily for three or four weeks, during which time careful clinical obser- 
vations are made, including a bimanual examination twice a week to evaluate alterations 
in the genital tract. In the pelvic examinations, special attention should be directed to 
the ovaries, and if cystic change occurs a rest period is allowed. Measurement of the 
uterine canal with the occasional endometrial biopsy will give accurate information on 
uterine and endometrial growth. The daily dosage should not be continued longer than 
three or four weeks at a time, because of the possibility of the ovaries becoming refractory 
due to antihormones or to lowered receptivity. \ 

The country physician faced with the problem of outlining endocrine ther- 
apy for a case of amenorrhea naturally feels a certain inadequacy because of 
his inability to obtain the various hormone tests required in certain cases. 
This, however, need not deter him in his efforts, for much can be done in many 
cases with the ordinary diagnostic and treatment procedures. The intelligent 
use of the means at hand will enable him to treat successfully the cases which 
can be thus handled, and to differentiate the more serious cases which require 
the extensive investigations and radical treatment measures available in the 
large medical centers. 

Ovulating Patient , — When on endometrial biopsy it is found that there is 
a well-proliferated endometrium, indicating a full estrogenic response, a dose 
of 80 U. of gonadogen is given intravenously, and this is followed by daily 
doses of 500 to 2,000 U. of urinary gonadotropins daily for fourteen days. 
During this time the urinary sodium pregnanediol glycuronide is followed, 
and at the onset of any bleeding an endometrial biopsy is carried out to see 
if a progestational endometrium is present. 

If secretory activity is present, it indicates that ovulation has occurred 
and that the ovary has passed through its biphasic cycle. When this result is 
obtained no further treatment is given for six weeks, but observations are 
continued. If spontaneous ovarian activity does not follow, the gonadotropic 
therapy should be repeated several times. If still there is no further menstru- 
ation, then replacement ovarian therapy is instituted. 

Nonovulating Patient . — If no response is obtained by the above investiga- 
tion plan, that means that the ovaries or the endometrium or both are seriously 
deficient in functional power. Such marked deficiency is due usually to de- 
fective development of the genital apparatus, either alone or as part of a gen- 
eral underdevelopment, and hence is found principally in the poorly developed 
girl in whom normal menstruation has never been established. 

The treatment of such a condition presents a difficult problem, but for the 
hopeless outlook of former years we can now substitute a good chance of sue- 
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cessfully aiding development, thanks to the great increase in the knowledge 
of pelvic physiology and endocrinology due to the splendid work of investi- 
gators in these fields. 

The many details in the treatment of such a condition, with the examina- 
tion points and the adjustments and variations in time and dosage of medi- 
cines used, are best presented by following the actual treatment of such a 
patient step by step. The following typical case is instructively detailed by 
Hamblen in an article in Endocrinology. 

G. B,, a single colored girl, 17^ years of age, had not begun to menstruate and had 
shown signs of incomplete sexual maturation. On examination she presented a classical 
syndrome of juvenile h3rpoovariani8m. Her span exceeded her height by 5 inches and her 
lower measurement exceeded the upper one by 6,5 inches. Hands and feet were large and 
slender with long tapering digits. Her weight was 105 lb. despite a height of 67.5 inches. 
Characteristic feminine padding was absent. There had been slight physiologic hyperplasia 
of the breasts. There was a slight growth of pubic hair. The external genitals were mark- 
edly hypoplastic. The vaginal cavity was approximately 1.5 inches in depth; the fornices 
were undeveloped; the walls were thin, smooth and relatively inelastic; vaginal discharge 
was scanty. The cervix was flush with the upper vaginal vault and, in its size and char- 
acter, resembled an urethral meatus more than a cervix. A small, flat, triangular uterus 
without convexity of the fundal portion was identified. The entire uterus and cervix were 
estimated not to exceed 1.5 inches in greatest dimension. A sound could not be introduced 
because of the hypoplasia; therefore, no endometrial biopsy was possible. Ovaries could 
not be palpated, nor any adnexal structures identified. 

The basal metabolic rate was -4 per cent. Bocntgenologic studies showed the sella 
turcica to be normal, and studies of the ankle, knee, wrist and elbow showed ununited 
epiphyses. The osseous age was estimated to be approximately 15 years. 

No treatment was given except that of injections of gonadotropes. The patient was 
given injections of 200 R.U. of a gonadotropic extract from the pituitary (gonadotropic 
factor) on Oct. 28 and 30 and on Nov. 2, 4, 6, 9, 13, and 16 the total dosage was 1,600 R.U. 

Clinical observations, including bimanual pelvic examination and cytologic studies of 
the vaginal fluid, yielded no significant data, except that there was an increase in the leuco- 
cytes of the vaginal smears on Nov. 4 and 16. 

At this point treatment with a serum gonadotrope was begun. Doses of 100 M.U. of 
this gonadotrope wore given on Nov. 20, 23, 25, 27, and 30 and on Dec. 2, 4, 7, 11 and 14, 
making a total dosage of 1,000 M.U. Examination on Doc. 16 showed a definite increase in the 
size of the genitals and of the vagina. The cervix and uterus had increased sufficiently in size 
so that a regular uterine sound could be inserted. This procedure indicated a uterine depth of 
2 inches. An endometrial biopsy was made and the tissue obtained showed upon microscopic 
examination a good estrogenic response. On bimanual pelvic examination, the left ovary 
was felt and judged to be somewhat cystic and about normal size. 

Treatment was discontinued at this stage to avoid possibility of the development of 
a secondary refractivity to the therapeutic agent. 

The patient reported back on Jan. 13 (after an interval of 4 weeks). There had been 
no menstruation. Slight regression of the effects of treatment had occurred. An additional 
series of treatments with antex was given as follows: doses of 200 M.U. were administered 
on Jan. 13, 15, 18, 20, 22, 25, 27, and 29 and Feb. 1, 3, 5, 8, 10, 12, 15, 17, and 22, the total 
dosage for the series being 3,400 M.U. On Feb. 3, both ovaries wore felt on bimanual pelvic 
examination and they were estimated to be about one-half normal size. Studies of vaginal 
cytology showed nothing significant except a disappearance of leucocytes on Feb. 10 and 
12. At the conclusion of the series of therapy on Feb. 24, sounding of the uterus showed 
it to be 2.5 inches in depth. An endometrial biopsy was made and examination of the tis- 
sue obtained showed a well-developed progestational endometrium. Bimanual examination 
indicated the left ovary to be about normal in size and to have a soft cystic feel. The 
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right ovary remained small. Treatment was discontinued at this point to await develop* 
ments and to test the therapeutic value of the alterations produced. 

On Feb. 26, the patient began her first menstrual period which continued until March 
2, and which appeared normal in all respects. The patient returned for further observation 
on March 24. She had had no therapy since Feb. 22. She had had no further menstrua- 
tion. Genital structures had shown no regressions since last examined. The uterus meas- 
ured 2.75 inches in depth. An endometrial biopsy was made; the tissue obtained showed a 
normal estrogenic endometrium. No treatment w'as initiated ; observations were continued. 

On April 7, another biopsy of the endometrium was made. The endometrium at this 
time showed a well-differentiated progestational response. On April 8, the patient ^s second 
menstrual period began. It continued until April 11 and was normal in all respects. No 
further treatments were advised. Her last visit was on Aug. 18 when she reported regular 
menses each month since April. Her last period had begun Aug. 4 and had lasted six days. 
A general survey showed the following evidences of sexual maturation: an increase of weight 
to 115 lb. with fat localized in a typical feminine fashion; increased hypertrophy of 
breasts; increase in pelvic and axillary crines; continued hyperplasia of the genital structures; 
roentgenologic evidence that all epiphyses except those of the radius and ulna hail closed ; 
and ovaries, uterus, cervix and vagina appeared normal in size and character. \ 

Occasionally, sonic general or local disease will cause this serioui^ func- 
tional deficiency type of amenorrhea in an individual who has menstruated to 
some extent. Vesell reported the cure of amenorrhea of ten years’ standing in 
a woman thirty-one years of age and married eleven years. The patient even- 
tually became pregnant nnd was delivered of a normal child. Vesell used 
cyclic therapy with the urinary gonadotropic hormones alone. 

More recently a combination of the urinary gonadotropin and the pituitary 
gonadotropin has been used iii the treatment of amenorrhea by Mazer and 
Ravetz. 

In their preliminary report on the use of this combination, called synapoidin, they w^ere 
able to evoke one or more menstrual periods in 19 of 23 severely ameiiorrheic women, and in 
two of these tlie menses continued without further treatment. They warn against uncon- 
trolled use of this very potent combination and state that they saw evidence of overstimulation 
of the ovaries in twenty of twenty-three patients who received small amounts pro 
operatively. 

Though it is impossible to evaluate the results from the meager reports to dale, this 
treatment seems to offer hope of success in therapy with the gonadotropos. 

In patients who do not resiiond to the gonadotropic therapy, cyclic treat- 
ment with the sex sterols is indicated. Some idea of the dosage needed and the 
best time for administration can be obtained by the use of vaginal smears as sug- 
gested by Papanicolaou and Shorr. They classify the amenorrheas into three 
groups by vaginal smears as follows : 

1. That characterized by the constant presence of the atrophic smear, a type which 
may be interpreted as indicative of virtual absence of ovarian activity. This group in- 
cludes most ''primary'' and many "secondary" amenorrheas. 

2. That showing smears which are from time to time quite constant for the individual 
and indicate some degree of subnormal but uniform ovarian activity. This group in- 
cludes most of the "secondary" amenorrheas. 

3. That showing irregular cyclic smear changes imitating those seen during the 
normal menstrual cycle but which are, however, insufficient to produce overt menstruation 
although they reflect periodic ovarian activity. This is the smallest group and includes 
some "secondary" amenorrheas and adolescents with delayed puberty. 
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The ^^atroj)hie” type of vaginal smear is illustrated under menopause dis- 
turbances in Chapter XVI, where is given also a comprehensive table describing 
the transitional forms, which indicate whether or not the patient is receiving 
effective treatment. Groups one and two seldom respond to gonadotropic therapy 
while the remaining group usually does respond. 

Since detailed examinations for the hormones in the blood and urine are 
not generally available, a discussion of their use in directing treatment would 
be of little practical value and hence it is omitted. For articles dealing with 
this subject, see those by Frank, Goldberger, Salmon and Felshin on the causa- 
tion and treatment of amenorrhea, by Tamis on the management of secondary 
amenorrhea of functional origin, and by Hamblen on the gynecic employment of 
equine gonadotropins. 

Cyclic therapy with the sex sterols was suggested in the early days of endo- 
crine therapy by Novak. It is of course a substitutional therapy, but in some 
cases, especially of the secondary type, the production of several artificial periods 
sometimes helps the patient to establish her own cyclic mechanism and carry on 
without further treatment. 

The underlying principle in the treatment is an attempt to initiate the 
normal menstrual cycle by supplying the hormones concerned in their usual 
sequence. 

Beginning with oral adininistration of theelin (0.24 nig.) or amniotin or emmenin, 
two or three tiniea daily, and of the same preparation hypodermically, 10,000 U. dose 
daily, the treatment is continued for fourteen days. The hypodermics of the estrin are 
then discontinued, and the oral administration is continued. On the seventh day pelvic 
massage is started to aid ovulation. Cervical dilatation may help, but the definite danger 
of infection must be remembered and strict antiseptic precautions employed. Prephysin 
(100 IT.) or gonadogen (40 U.) should be started on the fifth day and continued daily until 
the sixteenth day as an aid to ovulation. 

After the fourteenth day, a good progestin preparation, such as proluton, should be 
given daily to help promote premenstrual changes in the endometrium. A urinary 
gonadotropin also may be given during this period. On the twenty-sixth day another dose 
of an estrin product is given, with the final dose of proluton, and all medication is stopped. 
The patient should show signs of menstruation in from two to four days. If no period 
occurs, it is probable that the treatment has not coincided with the optimum cycle of the 
hormones in the patient ^s blood. 

Of course if we have no tests we do not know when the patient's blood contains the 
maximum amount of hormone and hence we cannot know just when to supplement with 
an additional amount of the proper hormones. Because of this unknown factor we must 
try different periods in the month, hoping that one of the series of treatments given will 
coincide with the optimum cycle of the patient. For this reason the next series of treat- 
ments should be started nine days after the last dose of medicine was given, so that this 
second series would be started five weeks after the first one. Each one is started nine 
days after the preceding one, and in this way there is a greater possibility of coinciding 
Avith the normal hormone cycle of the patient. 

If the patient responds to this treatment, then an attempt is made to keep the 
periods coming until the patient is able to establish her own cycle. This is done by con- 
tinuing the preparations given by mouth, using pranone, 5 to 10 mg. daily, for the corpus 
luteum product. Tlie hypodermic medication should be used if needed to supplement the 
iue<licifie given by mouth. Many patients will gradually improve, so that later the oral medi 
cation also may he discontinued. Thyroid, if needed, shoMhI always be given with the above 
outlined treatment. 
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Zondek, Roziii and Vesell reported causing bleeding in secondary amenor- 
rhea by means of progesterone. They used 5 mg. daily for ten days, and bleed- 
ing occurred 60 to 72 hours after the last hormone injection. In primary 
amenorrhea, the endometrium was first primed with 20,000 I.B.U. of estradiol 
benzoate distributed over a four-day period, after which the ten-day course of 
progesterone was given. Several normal periods followed in some of the cases 
of amenorrhea, but there were no permanent results. In two of our cases we 
used progesterone with satisfactory temporary relief. 

If the medication causes no flow or premonitory signs, then the question 
arises as to whether it is wise to continue treatments. It may be well to try 
another series in the spring and fall of the year, as an occasional patient is seen 
in whom the fundamental pulse of estrus resembles that seen in lower animals. 
AVe have had one patient who menstruated only twice a year — in the spring and 
in the fall. 

r 

If the endocrine make-up of the patient is entirely inadequate, ii should 
be explained to her that the absence of menses has little deleterious efFec^ on the 
general health. If the question of the possibility of pregnancy later arises, it 
can be stated that the condition does not entirely exclude the possibility \of off- 
spring, but that the chances for progeny are not good. A patient of ours bbcame 
pregnant during a period of amenorrhea which lasted more than two years. 

X-ray and radium are usually contraindicated in adolescent amenorrhea, 
because here we are dealing with immature ovaries which may be unduly 
sensitive to radiation. Mazer limits this type of treatment to patients aged 
seventeen or older. 

An arrhenoblastoma of the ovary would be an indication for operative 
treatment as would hyperplasia of the adrenal cortex. 

In a case of amenorrhea where the girl is engaged to be married, the ques- 
tion of the propriety of the marriage sometimes comes up, the parent or the 
patient desiring to know whether it would be right for her to marry when she 
has never menstruated. The answer is that the case should be thoroughly in- 
vestigated according to the plan outlined, to determine whether or not there is 
any serious trouble that would interfere with childbearing (see page 809). 

B. WHEN THE PATIENT HAS MENSTRUATED 

When the patient has menstruated and later ceases, the amenorrhea may 
be due (1) to physiologic amenorrhea, (2) to some general condition, (3) to 
pelvic lesions or treatment, or (4) to endocrine dysfunction. 

1. Physiologic Amenorrhea 

Normal Pregnancy . — If the patient has previously been regular in menstrua- 
tion, is in good health and has had an opportunity to become pregnant, the 
natural supposition is that she is pregnant, and until it is proved that she is 
not pregnant, nothing should be done that could in any way interfere with 
pregnancy. 

The patient may assert positively that she is not pregnant, may even deny any possi- 
bility of pregnancy, but when after examination there is any suspicion in your mind, post- 
pone all local treatment until after the next menstrual flow. If you doubt the patient’s 
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honesty — that is, if you think she may return and tell you that she menstruated when in 
fact she did not — tell her that she must come during the flow, that you may determine the 
character of the flow. In this way you can establish certainly whether or not she really 
menstruates. 

In this matter of the question of pregnancy it requires considerable judgment and 
tact, on the one hand, to detect the cases of pregnancy, and, on the other hand, to avoid 
wounding the feelings of innocent persons by ill-advised questions. Concerning the ques- 
tion of pregnancy, the cases may be divided into three classes. In the first class come 
the girls and unmarried women in whom, from the character of the trouble or from the 
known character of the patient and the examination findings, the possibility of pregnancy 
may bo at once eliminated. These correspond very closely with the patients who have 
never menstruated and require the same treatment. 

In the second class come the married women. If the diagnosis is still doubtful after 
examination, the patient is told that it is too early yet to be certain about it, and she is 
directed to come again after a month or six weeks. If the patient is anxious to know at 
once, an Aschheim-Zondek test may bo made. 

In the third class come the girls and unmarried women about whom you know but 
little — they may be all right or they may be all wrong; you simply do not know and 
hence must be cautious. In this class come also widows, divorced persons, women living 
apart from their husbands — all of whom, if pregnant, might wish to conceal the fact. 
Some of these patients are perfectly truthful with the physician, telling him their fears or 
leaving a clear opening for the asking of questions that would bring out the information. 
In other cases the patient gives the whole history of her case without any intimation of 
a misstep. Occasionally the patient tries deliberately to deceive the physician, hoping 
that in his examination or treatment something may be done that will bring about an abortion. 

In such uncertain cases it is usually best for the physician to keep his thoughts to 
himself, and not to intimate any suspicion of pregnancy until some good evidence of it is 
found. Do not depend too much upon the history the patient gives. Just keep in mind 
that it may be all truth and it may be all falsehood. If after examination there is still 
doubt, an Aschheim-Zondek test will ordinarily be decisive in the matter. If this is negative, 
the prostigmine test should be tried. This consists in giving 1 c.c. of 1:4,000 prostigmine by 
hypodermic daily for three days. If the patient is not pregnant and has no marked endo- 
crine disturbance, she will menstruate shortly after the last dose. To date this procedure 
has never been known to cause abortion. 

In the exceptional cases where it is thought best not to suggest the possibility of 
pregnancy at the time of local examination, a specimen of urine may be requested on 
general principles, and the pregnancy test made. From three to four ounces of morning 
urine is satisfactory for the laboratory work. In this way the physician protects himself 
and at the same time gives the patient good treatment. If it turns out that no pregnancy is 
present, the patient need never know that pregnancy was suspected. On the other hand, 
if it turns out that pregnancy is present, nothing has been done that could possibly 

interfere with it. 


Extrauterine Pregnancy.— The evidences of tubal pregnancy have already 
been given in Chapter XI. In the case of a doubtful pelvic mass the Aschheim- 

Zondek test may help in differentiation. _ 

Lactation.— As a rule, a woman does not menstruate while nursing a baby. 
There are, however, many exceptions to this rule, especially after the first six 
months. Quite frequently a patient, while nursing her child, will begin to men- 
struate within five or six months after labor and occasionally within two or 
three months. This happens most frequently in those cases in which the mother 

has only enough milk to partly nourish the baby. 

Beginning Menopause.-The age at which the menopause beg^ vanes much 
in different persons. The average age is about forty-five, but it often begins 
somewhat earlier, in exceptional cases before forty. If the patient is past forty 
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and the menstrual flow has been getting gradually less for several months, the 
menopause is probably beginning. There are two separate phenomena that 
usually accompany the climacteric and that may aid in the diagnosis — the ‘*hot 
flashes'* with some irritaliility and other evidences of nervousness, and the 
tendency to increase in the subcutaneous fat deposit. Neither one of these is 
pathognomonic, but both of them occurring in a patient past forty, with menstru- 
ation gradually diminishing, make the diagnosis of the climacteric fairly certain. 

2. General Conditions 

Sudden mental shock will sometimes cause a very persistent amenorrhea 
in normally menstruating women. The mechanism of this is not understood but 
it may be due to an indirect adrenal effect on pelvic function. It is well known 
that psychoses usually upset menstrual function. 

Aciite and Chronic Diseases ,^ — These have been discussed under primary 
amenorrhea. \ 

(changes in Routine or in Climate — A long journey (particularly ^n the 
ocean), change of residence from country to city or vice versa, extraordinary 
grief, jo.y, anxiety, or exciting work, study (as in preparing for examinations), 
taking up a new occupation, financial troubles, love affairs, find difficulties in 
home life. Any of these may Ccause an expected menstruation to be missed. 

When the amenorrhea is apparently due to these causes, it is usually a sign 
of slight endocrine deficiency and as a rule is due to a mild hypothyroidism. 

3. Pelvic Lesions or Treatment 

The local diseases that may cause amenorrhea, independent of their general 
effect on the blood, are those diseases that affect the integrity of the endometrium 
(from which comes the menstrual blood) or that affect the integrity of the 
ovaries (from which comes the menstrual impulse). 

Hyperinvolution of the Uterus.— The process of involution following preg- 
nancy and labor may continue farther than normal, reducing the uterus below 
normal size and so modifying the endometrium as to interfere Avith menstrua- 
tion. This is a rare condition, but must be kept iii mind in considering a case 
of amenorrhea in a patient who has given birth to a child within a year or two. 

In one of the authors' cases the patient was twenty-eight years of age. Tliree years 
before she had had a severe infection follow'ing the birth of her child, and there had been 
no menstruation since. Himaniial exnmination showed the uterus lo be very small. On 
account of other trouble it was necessary to open the abdomen, and the opportunity of 
inspecting the internal genital organs was olTered, Everything was atrophic — the uterus, 
ovaries, tubes, and round ligaments. The uterus was about half the normal size. Hyper- 
involution may occur also following simple curettage for chronic endometritis, though that 
is even more rare. 

The treatment in such a case is to try to restore the functioning power of 
the uterus by active endocrine treatment. 

Chronic Meti’itis. — Long-continued inflammation of the uterine wall may 
so disturb the blood supply to the endometrium as to interfere with its functions. 
The treatment is to attempt restoration of function by endocrine medication, 
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unless the troublesome symptoms from the chronic metritis and associated 
adnexal inflammation are so marked as to call for hysterectomy. 

Dilatation and curettage may act as nutritional stimulants to poorly 
functioning uterus or ovaries, and Anspach recommends them in selected cases 
of persistent amenorrhea. Transplantation of tissue (endometrial or ovarian) 
may be employed in exceptional cases. 

Solomons grafted some endometrium and a portion of ovary, obtained from a patient 
being operated upon for myomas of the uterus, into a twenty-eight-year-old patient who 
had been amenorrheic for three years. The amenorrhea had followed a pelvic operation 
complicated by mumps during the convalescence. The transplantation operation was fol- 
lowed by the reappearance of the menses in two months and the periods had recurred 
regularly at the time of the report, which was six years after the operation. He mentions 
that there were some adhesions about the remaining ovary which were freed at the time 
of the second operation, so this might possibly be a factor in the cure. 

Hysterectomy . — The removal of the uterus ordinarily means cessation of 
menstruation. In certain cases of supravaginal hysterectomy for fibroids, suf- 
ficient of the lower x>art of the corpus uteri may be preserved to continue men- 
struation. Of course, such an operation constitutes only a partial amputation 
of the corpus uteri. The removal of the cervix uteri alone has practically no 
effect on menstruation. 

Ovarian Disease , — ^With most ovarian diseases extensive enough to cause 
amenorrhea, the ovarian disease overshadows the amenorrhea in importance. 
Tliere is, however, one exception, namely, thickening of the capsule of the ovaries. 
This may be sufficient to prevent ovulation and menstruation without otherwise 
troubling the patient. Operation by stripping off portions of the thickened 
capsule of each ovary is sometimes necessary. It is employed of course only 
after less radical measures have been thoroughly tried. 


Bailey reported such operatiou on the ovaries in seventeen cases of secondary 
amenorrhea that had had previous endocrine therapy without result, and thirteen of these 
cases showed a successful result with the establishment of regular periods following 
operation. While recognizing the inadvisability of subjecting young women to Uparotomy, 
he feels that it is justified in the following types of cases: (1) When endocrine therapy 
fails to establish regular periods. (2) When multiple cystic changes in the ovaries can 
be detected and endocrine therapy does not correct the condition (3) When time itself 
does not rectify menstrual function one should not wait until nil hope of help has passed. 
(4) When the psychic need for menstruation is important. 

In rare instances the grafting procedure used by Solomons, previously 
mentioned, may be indicated. 

Double Oophorectomy.— The complete removal of both ovanes (removal of 
all ovarian tissue in the pelvis) causes menstruation to cewe, either at once 
or within a short time. In many cases, even with both ovaries badly dmaged, 
enough ovarian tissue may be left to continue menstruation. In sm^ble 
this is the practice ordinarily followed. To secure the desired result, however, 
the ovarian tissue left must continue to functionate. 

On the other hand, in exceptional cases, when both ovaries have supposedly 
been completely removed, the patient has continued to menstruate and has ev^ 
become pregnant. That means, of course, that some ovarian tissue was left. 
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Some part of the normal-shaped ovaries may have been unwittingly left or there 
may have been lobulation of one ovary. Islands of ovarian tissue, from mal- 
formation of ovary, are occasionally found in the pelvis, either close to the nor- 
mal site of the ovary or at some distant part of the broad ligament. 

The removal of one ovary has little or no effect on menstruation, provided 
the other continues to functionate. The removal of one or both fallopian tubes 
has no effect on menstruation. 

Radiation. — X-ray treatment or radium treatment may stop menstruation 
temporarily or permanently. 

4. Endocrine Dysfunction 

Endocrine disturbance is an important cause of amenorrhea in patients who 
have menstruated as well as in those who have not. Imperfect functioning of 
the ovary or other endocrine gland is partly responsible for amenorrhea and 
scanty menstruation ordinarily attributed to poor general health, to acute'^eneral 
or local diseases, to obesity and to nervous impressions. It is wholly responsible 
in still other cases, and in these the endocrine treatment outlined under Pri- 
mary Amenorrhea should be followed through to restoration of function. 

In these mature patients low-dosage x-ray therapy has proved remarkably 
successful in overcoming persistent amenorrhea and accompanying sterility. 
It must, of course, be administered by a skilled radiologist in conjunction with 
examination and advice of a gynecologist, for radiation is double-edged and 
can harm as well as benefit. 

Several techniques are used and for details the reader is referr(‘d to the 
articles by Kaplan and by Mazer and Goldstein. 

In 1943 Mazer and Greenberg gave the results of a long-time follow-up of 
their patients so treated. Reidenberg had reported on 136 of them treated be- 
tween 1927 Jind 1937. Of the amenorrheal 71 per cent and of the oligomenor- 
rheal 78 per cent were still menstruating at normal intervals. Eighty children 
were born to these women and no deleterious effects were observed in the chil- 
dren, some of whom are now of high-school age. In ninety later cases with a 
follow-up of nearly three years, sixty-five of the patients have continued to 
menstruate normally. Fifty-four were sterility cases in which the sterility 
had persisted in spite of organotherapy and other measures. Thirty of these 
conceived and twenty-eight carried to term, with healthy children, and the 
other two aborted early. 


SCANTY MENSTRUATION- 

A diminution in the menstnial flow, or a too slight flow from the beginning 
of menstruation, is caused by the same condition that leads to absence of the 
menses (with the exception of those obstructive lesions that prevent the escape 
of any blood), and the treatment also is practically the same. 

PAINFUL MENSTRUATION (DYSMENORRHEA) 

Dysmenorrhea is one of the most frequent symptoms met with in gyne- 
cology and, in some cases, it is one of the most difficult to treat. Stone esti- 
mates that 35 per cent of all women complain of some pain with menses. 
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Among 1,400 women students at the University of California, Cunningham 
found that 50 per cent complained of some pain and 35 per cent complained 
of severe pain. The question of the degree of pain a patient has depends, of 
course, entirely upon her interpretation of a subjective symptom, and this fact 
makes the investigation and evaluation of treatment very difficult. 

The subject can best be covered by discussing therapy, and referring under 
each kind of treatment to the theories or facts upon which the therapy is based. 

The term dysmenorrhea includes all degrees of pain, from that causing 
slight inconvenience to severe pain confining the patient to bed and in some 
cases requiring the use of opiates. Wide variation in the individual threshold 
for pain determines to some extent the disability and, of course, this must be 
considered in planning treatment. 

Since there is no single cause for dysmenorrhea, classification for treatment 
is difficult, for, though certain types can be classified on an etiologic basis, it is 
impossible, as will be explained later, to classify endocrine therapy on the basis 
of etiology. For convenience the following outline is used in the discussion 
of therapy. 

1. Mental and physical hygiene. 

2. Pelvic and cxtrapelvic lesions. 

3. Allergic causes. 

4. Neurogenic causes. 

5. Mechanical causes. 

6. Endocrine causes and therapy. 

( ■ ' 7. Premenstrual tension. 

1. The importance of mental and physical hygiene has long been recog- 
nized. We all know of instances where dysmenorrhea has been consciously or 
subconsciously used as a shield to avoid an unpleasant situation. Many girls 
have been brought up to believe that one is supposed to be ill at the menstrual 
time. The very words used to describe the event, such as “unweir’ and 
‘'sick time,’’ certainly help to foster this false idea. An illustration of what 
can be done by hygienic instruction is shown in an article by Clow. She was 
able to reduce the incidence of dysmenorrhea in an English girls’ school 70 
per cent by having the girls take warm showers and moderate exercise during 
their periods, laxatives and diet as needed, and by explaining to them that 
menstruation is a normal function. For hypnosis, see Kroger and Freed (1943). 

Faulty posture is considered an important cause of dysmenorrhea by 
Adams and he reported that he was able to relieve a number of cases by 
postural correction. In contradistinction to this, Miller, in observations on 302 
college women over a four-year period concluded that posture is not a factor 
in dysmenorrhea. 

2. The pelvic lesions most frequently causing dysmenorrhea are endo- 
metriosis and adenomyosis, ovarian cysts, pelvic inflammatory disease, and 
occasionally uterine displacements. 

With endometriosis, the ectopic bits of endometrial tissue menstruate with 
each period, forming hematomas filled with the typical chocolate-colored ma- 
terial. Since there is no avenue of escape for the menstrual discharge, these 
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isolated glands become markedly distended with each period and the distention 
causes pain. The pain in this condition usually is most marked just before 
and during the period. 


Payne in a series of 307 cases of endometriosis found that he was able to determine the 
onset of the pain in relation to the period in 92 patients. He gives the following table: 


Premenstrual 

Pre- and intramenstrual 

Intramenstrual 

Intra- and postmenstrual 

Postmenstrual 

Intermenstrual 


18 per cent 'I 

25 per cent >93 per cent 

50 per cent J 

4+ per cent 

1+ per cent 

1- per cent 


The pain is described as ''boring or grinding'^ in character. In adenomyosis of the uterine 
wall the pain is usually most severe in the latter part of the period and for a day or so 
after the period. ^ 

In an attempt to determine the importance of the uterine position as a cause 
of dysmenorrhea Bell and Parsons made a study of the women students kt the 
University of Michigan. \ 


Of the 840 women students 12 per cent complained of severe dysmenorrhea. Of the 
12 per cent the uterus was retrodisplaced in 43 per cent, it was acutely antefloxed in 9 
per cent, while in the remaining 48 per cent the uterus was in normal position. Twelve 
of the dysmenorrhoic women required opiates for relief at the menstrual time, and, in 
these the uterus was retroflexed in seven, acutely anleflexed in one, and in normal position 
in the remaining four. 


A trial of pessary treatment is helpful in determining whether in a givijn 
case the retrodisplacement is the factor causing the ]>ain. If a pessary cannot 
be fitted, the knee-chest posture will relieve some Ctases. 

Extra-pelvic lesions in which dysmenorrhea is occasionally a symploin arc 
ureteral strictures and a chronic appendiceal irritation in a low-seated appen- 
dix. Hunner of Baltimore was the first to call our attention to ureteral strictures 
as a frequently overlooked cause of dysmenorrhea. 

In 1928 one of us (R. J. C.) spent a day with Ilunner going over the histories and 
x-rays of cases of this type. After seeing numerous cases in which the patient had had 
one or two operations for relief of the dysmenorrhea without result, and then to see these 
cases relieved after ureteral dilatation, was thoroughly convincing that this condition must 
be kept in mind in searching for a cause for pain in the obscure cases. In 1939 Sears re- 
ported 14 cases in which dilatation of the ureteral stricture cured the dysmenorrhea. Most of 
these patients had had operations either for chronic appendicitis or salpingitis. 


In cases in which severe nausea and vomiting are associated with the dys- 
menorrhea a low-seated appendix which hangs down in the pelvis should be ruled 
out. We recall two such cases in particular in which simple removal of the ap- 
pendix gave the patients complete relief. In one of these the appendix was so 
firmly attached to the ovary that a small wedge of ovarian tissue had to be taken 
in order to remove the appendix. Previous dilatation had not helped in this case. 

3. The importance of allergy was first mentioned by Duke in his mono- 
graph oh asthma and allergy. The first extensive series of cases, however, 
was reported by D. R. Smith. 
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He found that the three symptoms complained of most frequently were dyemeiior- 
rhea, mucous vaginal discharge, and irregular menses. The foods most frequently giving 
positive reactions were: wheat, eggs, milk, chocolate, flsh, beef, pork, nuts, beans, peppers, 
cabbage, and cauliflower. The treatment consists of elimination diets and in cases where 
deflnite allergy was present, the results were strikingly good. The allergic factor was 
proved in some cases by a return of the pain after discontinuing the diet. The importance 
of keeping the allergic factor in mind in searching for a cause of dysmenorrhea in a given 
case is emphasized in a later article by U. B. Smith and Otto Schwarz. In the 26 cases 
reported by them 5 had had abdominal operations and 3 had had, in addition, dilatations with- 
out relief. The sensitivity of uterine muscle to the allergens has been known for years 
and the most satisfactory tissue for testing the relative potency of the various allergens 
is the uterine muscle of a guinea pig. 


4. The neurogenic factors causing dysmenorrhea have been investigated by 
K-ieffer. He found that stimulation of the intemal os caused uterine contrac- 
tions, cervical spasm, and pain. From lus study he concluded that the cervix 
was a sphincter with its tone governed by a reflex arc through the lumbar cord 
and the cervical ganglia of Frankenhauser. Kieffer feels that the spasmodic 
pain experienced in cases of dysmenorrhea may be due to an abnormal state of 
the cervical ganglia. This theory has received support from the practical 
work of nios and also of Kennedy. 


Thu former cured 90 per cent of his dysmenorrheic patients by injecting the cervical 
ganglia with 70 per cent alcohol. The technique of this injection method is given by 
Davis who reports permanent results in six cases. She injects 1 c.c. of 85 per cent alcohol 
into the Frankenhauser ganglion under evipal anesthesia. She emphasizes that the pro- 
cedure is not free from danger. Certain drugs are said to secure their results through 
their action on the nervous mechanism. Hundley, using benzedrine sulphate, reported 
complete relief in 61 per cent of 186 attacks, using one or two 10 mg. doses. Atropine, 
syntropiii, mccholyl, and adrenalin have all been used with relief in some cases. Ainley 
obtained good results using a capsule containing aspirin 5 gr., phenacetine 3 gr., and pro- 
padrine hydrochloride % gr. The use of calcium gluconate 60 gr. daily for two weeks 
before the period gave relief in 70 per cent of 49 cases in one series. The calcium lessens 
the irril ability of the muscles and nerves. 


In severe cases of dysmenorrhea of any type where all conservative meas- 
ures have failed, relief can usually be obtained by resection of the presacral 
nerve as recommended by Cotte, Leriche, Wetherell, Behney, and others. 

5 obstruction, because of a pin-point opening, stricture, tight 

internal os, acute anteflexion, polyi^ or fibroid, is the cause of pain in some 
cases. The exact mechanism of the relief secured by dilatation is not known 
)»ut two theories are advanced : 

a. Relief of tension in the uterine cavity. It seems reasonable to assume 
that the increased tension from stenosis would tend to make the uterine contrac- 
lions painful, as it does in the intestine and other hollow organs. 

b. By the mechanical dilatation stimulating ovulation, as does an electric 
current in the canal. This seems opposed to the general assumption that non- 


ovulatory menstruation is painless. 

The diagnosis of the obstructive factor in the complex symptomatolo^ is 
made from the abrupt onset of severe cramping pains just preceding the flow 
and their relief when the flow is well established, along with the usually asso- 
cialed small cervix and small cervical opening. 
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The technique of office dilatation consists in gently introducing graduated 
dilators past the internal os under antiseptic precautions, starting with a small 
size and advancing to the largest that can be easily introduced. The dilators 
are shown in Fig. 279. It is well to leave the last one in the dilated cervix for 
several minutes. In married women, the dilatation is carried out in the pre- 
ovulatory interval. E. L. Stone, in reviewing the various ti*eatments for pri- 
mary dysmenorrhea, concluded that his best results were obtained by dilatation. 

If a patient obtains temporary relief by office dilatation, then it is probable 
that a more lasting result will be secured by thorough dilatation under anes- 
thesia followed by the insertion of a hard rubber stem (Fig. 1071) or the soft 
thick-wallcd rubber-tube stem (Fig. 1072). 



Flff. 1071. — Improved stem of hard rubber, for use In the cervix to maintain a good-sized 
canal after dilatation for stenosis. A, Dimensions of stem. B. Stem In place In dilated cervical 
canal. O, Showing the use of the flattened areas on the base, by which the stem may be grasped 
with a forceps for Introduction or for removal. (Crossen and Crossen — Operative Gynecology.) 

Various forms of metal, glass, and hard rubber stems have been employed for this 
purpose. The stem shown in Fig. 1071 is the most satisfactory of this type. The marked 
shoulder at the inner end usually keeps its place above the internal os, and the flattened 
areas at the outer eid facilitate handling with forceps. However, the shaft of the hard- 
rubber stems, being only inch in diameter, does not maintain the wide dilation desired, 
and in many cases there is more or less recurrence of the stenosis. Consequently, in the 
severe cases with a very resistant internal os which contracts back to small as soon as the 
dilator is removed, we try to hold the wide opening gained by dilatation by using the larger 
rubber-tube stem. 

Suhher-Tuhing Stems . — In an endeavor to maintain the secured dilatation practically 
to the full extent for the first week or two, we employ thick-walled rubber tubing which 
fits the secured dilatation, instead of the regular hard rubber stem. Three sizes of pure 
gum rubber tubing are on hand for this purpose (Fig. 1072, .4), the largest being ^ inch 
in diameter (outside measurement) about ^ inch wall thickness and inch hole, and 
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the other two inch and % inch outside measurement, respectively. Pieces an inch and 
a half long are cut, and one end rounded to facilitate introduction. Those are sterilized 
and kept ready for use in cases of dilatation for obstructive symptoms. 

This rubber tubing with thick walls as specified has the advantages that (a) it is 
stiff enough to maintain practically the full dilatation secured, (b) the central opening 
allows escape of fluid and prevents back pressure during uterine contraction, which is a 
necessary provision when trying to maintain such wide dilatation, (c) the size may be 
selected to fit the extent of dilatation secured, and (d) rubber tubing is always at hand, as 
it may be easily secured in required sizes at small expense. 

After securing the full dilatation which is safe in that case, the size of rubber-tubing 
stem is selected to fit that dilatation. To facilitate removal it is well to pass a piece of 
strong braided silk through the wall of the tube w'cll up from the end. A large Mayo 
needle threaded with the silk is passed inside the tube (Fig. 1072, 3 ) and out through the 
wall. The two ends are then tied together to form a strong loop, as in Fig. 1072, C, which 
may be grasped for removing the tube. The tube is then dipped in A-G solution (1 per cent 
solution of neutral acriflaviue in glycerin) for lubricating and antiseptic effect. After intro- 
duction well past the internal os, the tube is fastened in place by a suture through it and 
including the cervical wall (Fig. 1072, D). The large soft rubber stem should be left in 
place for a week. In a severe case, it is well to leave the stem in place in the uterus until 
after the next menstruation, if the patient can be kept under observation so that the stem 
may be removed sliould any symptoms of irritation develop. 
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Fig* 1072. — Rubber-tubingf stems. A piece of thick-walled rubber tubing Is used, instead of 
the usual hard-rubber stem, to maintain better widening of the Internal os after dilatation for 
the obstructive factor in dy.smonorrhca. A, Three sizes of rubber-tubing stems. They are 1% 
Inches long, with one end rounded to aid introduction. They are cut from three sizes of rubber 
tubing, the w^all of each being about % inch thick and the width (outside measurement) being % 
inch, %o incli, and Vj Inch respectively. The size Is selected to fit the dilatation secured, so as to 
maintain that dilatation to the full extent as far as practicable. 

When In place, the upper end of the stem should be well up past the Internal os, and the 
lower end should be sli.trhlly inside the cervix, so as to avoid irritation of the vaginal wall. 
(Crossen and Crossen — Operative Gynecology ) 


Thorough dilatation and curettage and stem give marked relief in most cases. It should 
be followed, of course, by treatment to overcome the other features in the case, namely, the 
endocrine disorder and the hypersensitive and hypercontractile uterine muscle. The duration 
of satisfactory widening of the canal is variable, usually continuing at least several months 
and sometimes several years or indefinitely. Though there is a tendency to return grad- 
ually toward the former condition, the narrowing of the canal seldom becomes as trouble- 
some as before the dilatation. 

In the exceptional cases in which the obstructive feature again becomes severe, relief 
from obstruction may bo given by a special plastic operation on the cervix. This consists 
of splitting the cervix posteriorly and then sewing it in such a way as to n\af&tain widen- 
ing of the canal at the internal os. This operation, devised many years ago by Dudley, 
has proved effective in most of these exceptionally troublesome cases. The operation, how- 
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ever, must be carried out accurately, keeping in mind that the essential point is permanent 
enlargement of the internal os. The technical details of the operation are shown in Figs. 
1073 to 1079. The steps of the operation are as follows; 

a. The cervix is dilated thoroughly and the uterus curetted in the usual way. 

b. The posterior lip of the cervix is then split longitudinally up to the vaginal vault, 
the incision being carefully continued internally up to and past the internal os. The con- 
stricting ring about the internal os should be divided sufficiently to admit a finger readily. 




Fig. 1073. — Dilating the cervix, which Is the ftist step in the operation of posterior divi- 
sion of the cervix. 

Fig. 1074. — The scissors in phaco for division of the posterior wnll of the cervix. A strong 
pair of sharp scissors is most convenltmt for this division, though a imife may bo used if pre- 
ferred. The hlghOT division is iircferably made with a knife, ns shown in the next illu.stralion 




Pig. 1075. — Completing the division of the posterior wall up past the Inlemal o.h. The 
dotted line Indicates the limit of the necessary division. This division of tissue by the knife Is 
made a little at a time under the guidance of the finger. 

Fig. 1076. — The necessary division of tissue completed, permitting the finger to be passed 
up through the internal os. (Crossen and Crossen — Operative Gynecology.) 
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Uaiw i 0 iiec«^»8ary to avoid cutting too deeply into the uterine wall at this point, for, if the 
wall is cut through and the peritoneal cavity opened, there is danger of peritonitis. 
Ordinarily, there is no necessity for opening the peritoneal cavity. In some oases, how- 
ever, the posterior peritoneal pouch comes very low or the internal os is situated unusually 
high. In either case, it may be advisable deliberately to open the peritoneal cul-de-sac in 
order to complete the operation properly. The division of the intravaginal portion of 
the cervix may be most conveniently made with long scissors (Pig. 1074). The careful 
division of the ring about the internal os is made with a bistoury under the guidance of 
the finger (Figs. 1075 and 1076). 

c. A wedge of tissue is then cut out of each lip, as indicated by the dotted lines 
in Fig. 1077, so that each of the two cut edges will fold well on itself when the principal 
suture is tied. 

d. A strong suture of chromic catgut or nonabsorbable material is then passed as 
shown by the main suture in Fig. 1078. This, when tied, folds the cut surface of each 
lip upon itself in such a way lhat the ends are brought into the angle of the wound 
(Fig. 1079), and this tends to hold apart permanently the divided tissues about the internal 
08 . Before this main suture is tied, however, secondary sutures of catgut should be passed, 
as in Fig. 1078 at left, in sulficient numbers to close the lateral portions of the wound and 
]irovent any hemorrhage. The main suture is then tied, and finally the secondary sutures. 



Fit'. 1077. Fi^^ 1078. Ftg. 1079. 


Fig. 1077. — The posterior wall of the cervix divided. The wedge of tissue has been re- 
moved from one lip and the wedge to be lemoved from the other lip Is shown In dotted outline. 

Fig. 1078. — The sutures for closing the wound. The central approximation suture Is in 
place, and also the lateral hemostatic sutures on one side. 

Fig. 1079. — The central approximation suture tied, bringing tissue into the angle of the 
Incision to keep the internal os open. (Crossen and Crossen — Operative Gynecology,) 

It is important to pass the sutures deeply enough to catch the bulk of the divided tissue 
to prevent subsequent oozing. In one of our cases persistent oozing followed the operation 
and this increased after several hours to a flow of blood, which firm vaginal packing 
failed to stop and which affected the patient ^s pulse, and assumed serious proportions. The 
patient was placed in Sims' posture, all the packing removed, and two or three strong 
catgut sutures were placed deeply through the cervix in such a way as to constrict effectually 
all the tissue from which the bleeding might come. This was done without anesthesia and 
mthout disturbing the other sutures. It slopped the bleeding and the patient convalesced 
without further trouble. 

e. In cases where the anterior lip of the cervix is very long it may be advisable to 
shorten it so as to allow the cervix better to assume its normal backward direction, instead 
of being again bent forward by pressure of the posterior vaginal wall. This is accom- 
plished by excising the redundant portion of the anterior lip and closing the resulting 
raw surface by sutures passed transversely. This draws a good wedge of tissue into 
the angle between the cervix and corpus uteri and tends to push the cervix back toward 
its proper direction. 
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If the dysmenorrheic patient is engaged to be married soon, the examination under 
anesthesia with the dilatation and curettage should not ordinarily be carried out. Wait until 
several months after marriage before employing any local measures. In the meantime preg- 
nancy may take place, and that will do more toward a permanent cure of the trouble than 
the most radical operative measure. The marked effect of pregnancy in these cases of dys- 
menorrhea is an additional indication that it is largely an endocrine and metabolic trouble. 
Pregnancy exercises a most profound influence upon the metabolism of the uterus and the 
ovaries. It has been argued that pregnancy and parturition produce the marked curative 
effect in these cases by overcoming the stenosis. Without doubt it docs overcome the stenosis 
better than any other known measure, but, as has already been explained, the stenosis is 
only one feature of the trouble, and the removal of the stenosis alone does not always 
effect a cure. 

We may confidently expect considerable relief from thorough dilatation 
and curettage in the great majority of the cases. 

Wire stem pessaries, which arc left in the canal for months, hAve been 
recommended. These may cause severe infection and abortion and lor these 
reasons are considered too dangerous to use. \ 

6. Endocrine Causes and Therapy. — Before discussing the hormones spe- 
cifically concerned with pelvic physiology, it would be well to discuss \two of 
the general metabolic hormones which have been found to relieve dysmenorrhea. 
These are thyroid and insulin. 

Most of the thyroid cases with associated dysmenorrhea have a lowered 
metabolism and by administering thyroid alone, the pain frequently disappears. 
On the other hand, cases of interstitial thyrotoxicosis with an associated dys- 
menorrhea are occasionally cured when the thyrotoxicosis is treated and the 
overactive thyroid function corrected. Iodides and bromides are the drugs used, 
for example, potassium iodide 2 gr. and sodium bromide 12 gr. to the teaspoon- 
ful, and give a teaspoonful three times daily as needed. 

It has long been known that there is a high incidence of dysmenorrhea 
among undernourished individuals. Quite by accident Altschul, while using 
insulin to treat a group of undernourished patients, found that the pain in dys- 
menorrheic patients was relieved. In order to determine whether the relief was 
due to the improvement of the malnutrition or to some unknown insulin effect 
he gave it to a series of normally nourished dysmenorrheic women and found that 
10 of the 12 women treated were relieved. 

Tedstrom and Wilson obtained relief of 80 per cent of dysmenorrhea pa- 
tients by high carbohydrate feeding, suggesting that the underlying cause of the 
pain was hypoglycemia. Immediate relief occurred with intravenous glucose. 
They found that the same result was obtained in patients with normal blood 
sugar and hence concluded that the relief was due to the stimulating effect of the 
carbohydrate therapy on the pancreas causing it to secrete extra insulin. 

Schrik obtained equally excellent results using 5 units of insulin before 
lunch daily, starting three to five days before the onset of the period and con- 
tinuing through the period. The permanency of the relief had not been deter- 
mined but some of the cases had had no pain for months after discontinuing 
the insulin. 

In regard to specific hormones, as previously mentioned, treatments using 
the ovarian, testicular hormones, and the chorionic gonadotropins are based on 
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confusing, and in some cases diametrically opposed, etiologic bases. Hence it 
is best merely to outline some of the investigation in the physiology of the uterine 
muscle and then discuss therapy from an empiric standpoint. 

The similarity of dysmenorrheic pains to labor pains or to those caused by a foreign 
body in the uterus led to the supposition that pain of functional dysmenorrhea was due to 
uterine contractions. Studies in normal uterine physiology by Reynolds, Novak, Wilson, 
Kurzrok, and others have shown that the contractions of the uterine muscle reach their 
maximum amplitude at the period time. They gradually diminish in amplitude in the post- 
menstrual period, reaching the minimum amplitude at the time of ovulation. In castrated 
animals uterine contractions disappear, but if the castrate is given estrogenic substances 
strong contractions occur. If, then, this is followed by progestin the contractions are 
markedly diminished. The same is true with the chorionic gonadotropins, due to the fact 
that in animals this hormone caused ovulation and hence corpus luteum formation and pro- 
gesterone secretion. 

Just as we all began to feel that at last the mysterious cause of endocrine dys- 
menorrhea had been settled, a contradicting article appeared last summer. Wilson and 
Kurzrok, using the intrauterine balloon method of testing dysmenorrheic women, found 
that there was no difference in the amplitude of uterine contractions in the normal and the 
dysmenorrheic women. This method, of course, is open to the criticism that any foreign 
body in the uterus will cause exaggerated contractions. They felt, however, that this 
factor could be ruled out as they waited to take their readings until the immediate stimu- 
lation caused by introduction of the balloon had worn off. These workers feel that func- 
tional dysmenorrhea must be regarded as a disorder in which the normal uterine contrac- 
tions during the phase of maximum amplitude reach consciousness, and that the exact 
explanation for the reduction of the pain threshold is as yet unknown. 

Another approach to the problem has been made by Phelps. He injected mature 
castrated does, having estrin-stimulated contractions, with the urine of normal, laboring 
and dysmenorrheic patients and recorded uterine contractions by the balloon method. 
He found that variations in contractions with urine of normal or parturient women were 
quite different from those caused by the urine of dysmenorrheic women, not only during 
the period but also between periods. He concluded that there was a marked imbalance 
in secretion of substances affecting uterine motility in dysmenorrheic patients. 

In regard to blood levels, most workers find a high level in the majority of dys- 
menorrheic patients. Kotz and Parker, testing daily estrogen content in the blood and 
urine of 15 such patients, concluded that a high level of estrogenic substances is present 
in a majority of the cases of functional dysmenorrhea. The fact that the urine level is 
also high indicates to them that the high blood level is not due to faulty elimination of 
the estrogens by the kidney. 

In regard to progesterone investigation, little has been done. Hamblen reported one 
case in which the urinary excretion of pregnanediol glucuronide was increased and the patient 
was relieved by estrogenic therapy. Gannon in a critical analysis of * * Modern Theories of 
Dysmenorrhea"' feels that membranous dysmenorrhea is due to ''overactivity of the corpus 
luteum, probably secondary to overactivity of the luteinizing hormone of the pituitary." 
On the other hand, in a series of endometrial biopsies done in dysmenorrheic patients, 64 per 
cent showed evidence of deficient corpus luteum activity. So the etiology remains uncertain. 

Therapy will be discussed from an empiric standpoint. The interesting 
fact is that all of the treatments outlined give good results, which again warns 
that we must not forget the psychic factor. 

Estrogenic Therapy —The beneficial results obtained by estrogenic therapy 

have been explained in various ways. 

Some think that the improved nutrition of the nterue is of importance, others that 
the pain is reUeved because of the nutritive effect of the estrogens on the ganglia of 
Prankenhauser. Sturges and Albright feel that prevention of ovulation, indirectly by the 
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estrogenic inhibition of the pituitary, is the essential factor in the relief of the dysmenor- 
rhea. They relieved 25 cases of severe dysmenorrhea by estrogenic therapy and in each 
case they showed that ovulation had been prevented. The physicians who believe in this 
method of treatment now go so far as to claim that, if a patient had dysmenorrhea, it is 
proof that she is ovulating normally. 

Stilbestrol is being tried in this condition with some success, but since its 
toxicity is still an unknown factor it should be used with caution. 

Technique for estrogen. — 10,000 I.U. of estradiol is given intramuscularly every 
three days for six doses. The first injection must be given on or before the sixth day 
of the cycle to make this therapy effective. This treatment is repeated over a period of 
a year. The permanency of the result is still unproved. 

Corpus Luteum , — The corpus luteum hormone has been used on the theory 
that since it diminishes the amplitude of the uterine contractions it should 
allay the pain. v 

Novak and Reynolds, and Campbell and Hisaw have reported success with this hor- 
mone, and the latter recommend 5 mg. of progestin daily for five days prior to the meWses. 
They state that the results lasted several months. 

Novak originally recommended pregnancy urine on the theory that it caused ovulation 
in the human, which idea has since been di.si)roved. The effect which is occasionally 
obtained with pregnancy urine is probably due to a direct action on the uterine muscle. 
In an article last year Novak advised giving 200-500 U. daily for a week before the period. 

Testosterone . — In the pnst year tliere have been several articles in the na- 
tional journals on the treatment of dysmenorrhea with testosterone. The ration- 
ale of its use is based upon the fact that it has a dual action, one resembling the 
estrogenic effect and inhibiting ovulation, and the other, resembling a progester- 
one effect and reducing the amplitude of the ulerine contractions. 

If the testosterone is to be used subcutaneously 5 to 10 mg. are given on the fifth 
and eighth days prior to the period; if used percutancously a preparation of 2 Gm. in 
sesame oil is massaged into the skin under each arm each night for ten days before the 
period. Abarbanel obtained excellent results with testosterone and had no trouble with 
niasculinization effects. Patients of the masculine typo should not receive the testosterone, 
as it has in some cases caused hair growth on the face, deepening of the voice, and other 
undesirable masculinization effects. 

7. Premenstrual Tension. — Much has recently been written about premen- 
strual tension. The symptoms included under this term vary from headache, 
nausea, bloating, emotional disturbances with irritability and depression, to 
occasionally definite edema of various parts of the body. The cause of this 
distress is thought to be an excess of estrogen or a diminished amount of pro- 
gestin. Recently Greenhill and Freed have advanced the idea that premenstrual 
distress is the result of tissue edema caused by a retention of the sodium ion 
in various body tissues, under the influence of an increased level of sex steroids 
in the blood. 

It in well known that estrogens, androgens and some of the sex steroids can cause 
retention of the sodium ion which in turn causes an increase in the extracellular fluid re- 
sulting in microscopic or gross edema, depending upon the amount of fluid retained. The 
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symptomB under this theory result from edema: the headache from edema of the brain, 
the nausea and bloating from edema of the gut, and other symptoms from other organs 
involved. 

The therapy used in selected cases, some of which had gross edema with the periods, 
was uniformly successful. The patients were told to refrain from adding table salt to 
their food for two weeks prior to the menstrual period and to take ammonium chloride, 10 
gr., three times a day. The salt-free diet cuts down the intake of the sodium ion and the 
ammonium ion of the ammonium chloride is changed to urea, resulting in an increase of 
the chloride ion which in turn unites with the sodium in the extracellular fluid, increasing 
the excretion of sodium chloride. Water is lost from the extracellular spaces with the ex- 
cretion of the sodium ion. 


MENSTRUAL HEADACHE 

In a patient inclined to headache, the menstrual period is the favorite time 
for the most troublesome manifestation, as it is for many other disturbances 
of the nervous system. There is not space for a general differentiation of the 
various types of headache which may occur at the menstrual time. The dis- 
turbed salt balance has been mentioned, and it is advisable to call attention 
to another troublesome type, which has recently been elucidated with consider- 
able relief to the patients so afflicted. This type is characterized by exostoses 
on the inner table of the skull in the frontal region (Fig. 310) with resulting 
pressure on the '^silent area” of the brain. 

This condition is of interest to gynecologists in that it is the cause of one of the 
severe types of menstrual headache (often with visual disturbances) and not infrequently 
there are other menstrual disturbiinccB, such as excessive flow or amenorrhea. Another 
point of interest is that the pelvic and other symptoms closely resemble those ordinarily 
associated with certain cases of pituitary dysfunction, and this diagnosis is very likely to 
be made and the exostosis overlooked. 

The details of this condition were worked out by Dr. Sherwood Moore, professor of 
Hadiology, Washington University School of Medicine. He investigated very extensively 
these inner-table exostoses, the resulting clinical symptoms, and associated bodily changes, 
and has called attention to their importance in an article (see Reference List). 

The symptoms listed by Moore as characteristic of this condition are: 1. Headaches, 
often disabling. Cranial tenderness with sometimes a feeling of pressure. 2. The obesity 
may be extreme and is of the rhizomelic type. 3. Visual disturbances of various types. 
4. Easy fatigue and muscular weakness. 5. The breasts are usually larger and more pendu- 
lous than they are in women who do not have hyperostosis of the skull. 6. Hair growth 
on the chin is common. 7. Mental dullness, dizziness, depression, and poor memory. 8. 
Epileptiform-like seizures. 9. Cranial nerve disturbances. 10. Regional sensory and motor 
disturbances, tingling, numbness, transitory hemiplegias and hemiparesis. 

One of the clinical features of diagnostic importance is the fat distribution just to 
the middle of the upper arm and to the middle of the thigh. This is shown in Fig. 311, 
which is a photographic study from Dr. Moore’s collection. The sella turcica was normal. 

Wc have had several patients with this disorder. Dr. Carr, of the Depart- 
ment of Neurology, has obtained complete recession of troublesome symptoms 
in some of them on a diet high in gelatin. 

W. M. Hull found that in some allergic patients with severe menstrual 
headache the sella turcica was of the closed type, which would cause trouble- 
some pressure from any swelling of the pituitary which might take place at 
that time. He advised estrogenic therapy preceding the period. 
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INTERMENSTRUAL PAIN AND SPOTTING 

The interesting subject of pain occurring at a certain time every month 
in the intermenstrual period has received considerable attention from investi- 
gators, and the conclusion has been reached that it is not an indication of any 
particular lesion. 

Malcolm Storer, who reported 20 cases of his own and 25 additional caees collected 
from literature, found that in 10 of the cases there was a marked increase in the leucorrhea 
at that time, indicating congestion of the uterus. There may be a slight bloody flow at 
this time. In the 45 cases reported by Storer the pain appeared with regularity in all 
cases, practically every month unless pregnancy was present. In 22 cases it appeared 
always at the same time (in most cases about two weeks) after the beginning of the last 
menstrual flow. In 13 cases there was a variation of two days, in 4 cases there was a 
variation of four days, and in 2 cases of irregular menstruation it would appear on a cer- 
tain day before the menstruation. In 37 out of 41 cases the pain appeared frqm tw|elve to 
sixteen days after the beginning of the last menstruation and in 20 of them it began ex- 
actly on the fourteenth day. In 2 cases it came from the seventh to the tenth dayta, in 1 
case on the seventeenth day, and in 2 cases on the eighteenth day. Observations lika these 
well support the view now generally held that this periodically returning pain, often ^alter- 
nating in the right and left side from month to month, is actually caused by the enlarged 
graafian follicle at the time of ovulation. It seems plausible that under certain condi^ons 
this process might be associated with pain. 

Endocrine disturbance is probably a large factor in the conditions which 
cause ovulation to be painful. This pain in the mid-interval ('‘Mittelschmcrz/’), 
often accompanied with a slight show of blood (“spotting’’), is probably more 
common than we realize, for Papanicolaou found microscopic blood in about 2C) 
per cent of women examined at the ovulation time. This, as well as the pain, 
is probably due to the temporary drop in estrin and inadequate progesterone 
secretion to prevent a little blood loss. As the progesterone and estrone levels 
increase with the maturing corpus luteum the bleeding and pain stop. This 
would indicate the administration of progesterone and estrone as the painful 
time approaches. Pelvic heat is a helpful adjunct to any other treatment dur- 
ing the pain. 

Radiation has been used successfully, both x-ray and radium. In per- 
sistent cases Keene used 100-200 mg. hr. of radium and in so doing he obtained 
the double benefit of dilatation and mild radiation effect on the ovaries. The 
x-ray is given to the pituitary region and men using it claim excellent results. 
The pituitary has so many important functions and the effect of x-ray is so 
little understood that pituitary radiation should be reserved as a final measure. 

MENSTRUAL PRURITUS 

Menstrual itching and irritation about the vulvar and anal areas may be 
due (1) to congestive aggravation of some continuing skin lesion such as acne 
or eczema, (2) to herpes or fungus infection appearing at that time, (3) to 
allergic reaction to pad material or powder or soap or other article used locally, 
(4) to local reaction to special medicine or food, or (5) to allergic reaction of the 
patient to her own menstrual blood. Wilson (1943) presents an instructive 
review of this subject. 



CHAPTER XV 

Disturbances of Function 


STERILITY AND SEXUAL DISTURBANCES 

The disturbances belonging in this chapter will be taken up in the follow- 
ing order: 

Sterility, 

Contraception. 

Sterilization. 

Dyspareunia. 

Sexual Frigidity. 

Sexual Hyperesthesia. 

STERILITY 

The question of sterility is one of increasing importance, socially as well 
as medically. The estimates by different authorities of involuntary sterile 
marriages vary from one in ten to one in six. In recent years the heretofore 
underestimated male responsibility has been emphasized. This percentage 
ranges from 30 per cent in some series to 48 per cent in others. Only a small 
number of cases show a single lesion which can be held entirely responsible 
for the sterility. Usually there is a combination of lesions in the wife or hus- 
band or both, any one of which would probably not render the couple sterile ; 
but their combined influence is enough to bring about that result. However, 
an occasional case presents two or more lesions, any one of which could cause 
sterility. The problem of therapy in such a case hinges on the question as to 
which lesion carries the chief responsibility for the sterile union. Endocrine 
disturbance and deficiencies in diet have been shown to be definite factors in 
certain cases. Absence of lytic power in the semen and abnormalities of the 
sperm have been found to be more important than heretofore realized. 

It is the purpose here to give a comprehensive and systematic method of 
investigating and treating the sterile couple. On account of limited space only 
essential items can be considered, and the statements concerning these must be 
concise and limited to points of diagnostic or therapeutic importance. 


In order to assist in determining the exact cause of the sterility in the 
various cases, it is well to consider what is necessary that a normal pregnancy 
may take place. It is necessary ordinarily (a) that healthy spermatozoa be 
deposited in the vagina, (b) that the spermatozoa remain healthy and pene- 

793 



794 


STERIIJTY AND SEXUAL DISTURBANCES 


irate into the uterine cavity and into the fallopian tubes, (c) that a healthy 
ovum be formed in the ovary, (d) that it find its way into the fallopian tube, 
where it can be fertilized by a spermatozoon, (e) that the fertilized ovum pass 
into the uterus, and (f) that it find there an endometrium suitable for its 
implantation and development. 

Some of those conditions are not alwtiys absolutely necessary. At least five cases of 
conception, with labor at term, have taken place in patients whore both fallopian tubes and 
presumably both the ovaries were removed. Of course, some ovarian tissue was left. When 
a tube is removed by the ordinary technique, the tube end at the uterus may reopen and 
permit the ovum to pass. Fritsch ligated both fallopian tubes in the middle with silk and 
still pregnancy followed three years later. Ashton reported the occurrence of pregnancy 
in the cervix following the removal of the body of the uterus for fibromyomata, showing 
that even the body of the uterus was not absolutely essential to pregnancy. Agaiji, preg- 
nancy has occurred in cases where penetration of the male organ into the vagina Was im- 
possible, showing that the spermatozoa may pass from the external genitals up to thelutorus. 
Rut these are all very exceptional cases. Ordinarily each of the conditions mentioned is a 
bar to pregnancy. \ 

Assuming that the husband furnishes healthy spermatozoa, the sterility may be due 
to the following causes: \ 

1. Some Conditions Interfering With Coitus.- -These conditions are considered under 
^ * dyspareunia. * ’ 

2. Laceration of Pelvic Floor. — Wlien there has been a marked laceration, the vagina 
may bo so relaxed and patulous that the semen is not retained in contact with the cervix 
long enough for the spermatozoa to pass up into the uterine cavity. 

3. Vaginitis or Profuse Discharge in the Vagina may interfere chemically with the 
vitality of the spermatozoa or mechanically w'ith their progress to, or entrance into,' the 
cervix uteri. In either case the chance of pregnancy is diminished. 

4. Some Obstruction in the Cervical Canal. — a. Stenosis of the external os may be found 
in the form of the congenital ''pinhole^' os, or it may be due to scar tissue resulting from 
former injuries. 

b. Stenosis at the internal os may be due to scar tissue, but it is more frequently due 
to a sharp anteflexion of the cervix. It is often combined with a long pointed cervix and 
the ''pinhole^' os already mentioned. This combination is a frequent cause of sterility in 
women who have never been pregnant, and it is usually accompanied with dysmenorrhea. 

It is a question, however, how much of the benefit from dilatation is due to over- 
coming the stenosis and how much to the reflex stimulation of the pituitary, as mentioned 
under Treatment. 

c. Discharge. There may be in the cervical canal an excessive secretion which inter- 
feres with the upward journey of the spermatozoa. It hns also been shown lately that 
acidity of the normally alkaline uterine mucus quickly destroys the spermatozoa and thus 
7nay be the cause of sterility. 

5. Some Displacement of the Uterus. — a. Retrodisplacement. Retrodisplacement of the 
uterus may throw the cervix so far forward that the spermatozoa do not readily enter it. 

b. Anteflexion. Sharp anteflexion of the cervix may also throw the cervical opening 
loo far forward. 

c. Decided Prolapse. Prolapse of the uterus may interfere mechanically with coitus 
or with the passage of the spermatozoa to the interior of the uterus. 

6. Some Abnormal Condition Within the Uterine Cavity which interferes with the pas 
sage of the spermatozoa to the tubes or with the eiidninetriuin as a place for the implanta 
tion and nourishment of the fertilized ovum. 
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a. Hyperplasia of Endometrium. 

b. Infected Endometritis. 

c. Tuberculosis of the Endometrium. 

d. Malignant disease (Carcinoma or Sarcoma). 

e. Fibromyoma. 

7. Sovie Affeotion of the ‘ballopian Tubes which interferes with the entrance of the 
spermatozoa into the tube or with the entrance of the ovum into the tube or with the pas 
sage of the fertilized ovum from the tube into the uterus. 

a. Inflammation. Inflammation of the tube is the most frequent cause of sterility from 
tubal disturbance. This may be very slight— not enough to produce symptoms or physical 
signs, V)ut just enough to cause occlusion of one or both ends of the tube. It may vary all 
the way from this mild form to severe inflammation and disorganization of the lube, with 
extensive exudate and adhesions and abscess formation. Salpingitis, coming on after the 
lirst childbirth or miscarriage, because of inflammation during the puerperium or because 
of gonorrheal infection brought by the husband who was untrue to his wife during her 
confinement, is a prolific source of the so-called ‘'one child sterility. 

Von Mikulicz-Iladecki found that appendicitis with involvement of the tube and ovary 
was responsible in 34 per cent of the sterility cases in his care, and he ranks this factor 
third among the causes of sterility. 

b. Tuberculosis of tubes and adjacent structures. 

c. iumor. A tumor of the tube or in the vicinity may interfere seriously with the 
lumen and function of the tube. 

d. Malformation of the tubes. This may consist in atresia of one or both ends of the 
tubes, or in blind passages and diverticula into which the ovum may wander and lodge. 
Or there may be abnormal openings in the wall of the tube through which the ovum may 
pass out into the peritoneal cavity and be lost. 

8. Some Affeotion of the Ovaries that interferes with their function to such an extent 
Mint healthy ova are not formed or are not discharged in such a way that they pass into 
the fallopian tubes. 

a. Inflammation. — Inflammation of the ovary may be present in some of its various 
torms infected oophoritis, simple oophoritis, cystic ovary, cirrhotic ovary, or an ovary 
with exudate and adhesions. 

b. Tuberculosis of ovaries and vicinity. 

c. Tumors of the ovary. 

d. Displacement of the ovary may be so marked that the ova, instead of passing into 
a fallopian tube, where they would be fertilized, pass into the peritoneal cavity and perish. 

9. Certain Operations — for example, removal of the uterus or of the fallopian tubes or 
of both ovaries, or radiation treatment sufficient to stop menstruation. 

10. Douches, which may interfere chemically or mechanically with the process of 
impregnation. 

11. General Conditions. — The general health may be so poor that all the organs of the 
body are in too poor a condition to functionate properly, the genital organs among them. 
This is seen in some cases of marked anemia and emaciation and general depression. On 
the other hand, it is present at times in patients who are inclined to stoutness. The effect 
of obesity in diminishing menstruation has been mentioned, and it sometimes has much the 
same effect on the capacity for impregnation. It has happened that sterility came on when 
a patient accumulated fat and disappeared promptly on reduction to her usual weight. That 
an insuflicient diet may have an influence toward sterility has been shown experimentally 
by Reynolds and Macomber, 

12. Endocrine Disturbances have a marked influence cn the function of the ovaries and 
the uterus, and hence must be considered in all cases of persistent sterility. 
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Plan of Investigation 

Outline of steps to be followed in the investigation of a sterile couple : 

Wife. 

/ 

General 

/ \ 

/ 1 f usband. 

I. History 

\ Wife. 

\ / 

Sexual 

\ 

Husband. 


General — Wife. 

/ 

/ 


If any special indications, ref^r hus- 
band for general examiijiation. 


II. Examination 


\ 

\ 

Special 


^Vaginal. 

\ 


Laboratory tests. 


III. Huehner or postcoital lest, with examination of sperm. 

IV. Examination of condom s])cciinen, with complete examination of sperm. 

V. Gas test for tubal patency. 

VI. Lipiodol test. 

VII. Complete cndocrinologic examination of husband and wife, with any 
special tests that are needed. 

VIII. Test of treatment. 

The steps of this plan are followed ordinarily in the order given. After 
Steps I and II, if no causative lesion is found, the patient is usually started on 
a course of treatment to increase ovarian activity and to overcome any minor 
local disturbance present, such as discharge or overacidity. The additional 
examination methods are employed subsequently, step by step, if and when 
the necessity for each appears. 

History. — The general history should follow the form outlined in Chapter II and should 
include the following points of special interest: 

Family History. — History of fertility, age at onset of menses and of climacteric in 
the grandmother, mother, and sisters. Definite endocrine disturbances in the family, familial 
diseases. 

Past History. — Childhood diseases, especially mumps with any subsequent complica- 
tions; tuberculosis; venereal diseases. Severe infections or illnesses; heart, kidney, lung, 
or gastrointestinal trouble. Operations, with a statement as to what was done and whether 
or not x-ray or radium was used. Occupation, including hours of work and type of work. 
Habits, especially use of alcohol, tobacco, and drugs. Social activities, including recrea- 
tion, exercise, hours of sleep. Any gain or loss of weight should be noted. 

Menstrual History. — Age at onset, skipped periods, delayed periods, scant or profuse 
periods, date and character of last two periods, vaginal discharge, mental reaction with menses. 
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Marital History. Ago at marriage and ages at which children were born. Compli- 
cations with pregnancy or delivery and postpartum course. Miscarriages or abortions with 
sequelae. Were the children breast fed and, if so, how long? When did the menses return? 
General health of husband, including height and weight; occupation, with hours of work, 
exercise, habits. 

Present Illness. How long has involuntary sterility existed, and is it primary or 
secondary? Is contraception practiced? Why? What form? How long has it been used? 
Has the patient any idea as to the cause of sterility ? 

The sexual history is seldom mentioned by the patient; but, by tactful questioning, 
she usually welcomes the opportunity of discussing the subject concerning which she had 
heretofore been reticent. 

Coitus. — Method, frequency, pain, vaginismus; does penetration occur? Reaction: 
satisfaction, disgust, submission. Does semen remain in vagina or is it lost? Masturbation 
or other habits? Is a douche taken before or after coitus? 

Endocrine Disturbances. — Many disturbances in the sexual life of a patient have an 
endocrine basis. There is much overlapping of symptoms due to the close relationship of 
all the endocrine glands, and it is not always possible to classify all the symptoms under 
one organ. A general outline of symptoms, classified under the various incretory glands, 
is here given. 

Ovarian: Regularity of menses, amenorrhea, dysmenorrhea, metrorrhagia, scant or 
excessive flow, response to coitus, mental outlook, periods of wellbeing or sex desire, no 
desire, excessive desire or nymphomania, climacteric symptoms. 

Thyroid: Exophthalmos, tremor, tumor of neck, palpitation, loss of weight, excitability, 
slightly elevated or depressed temperature, myxedema, periods of depression, obstipation, 
sleepiness, gain in weight, lassitude, lack of perspiration, scalp dry, prematurely gray, thin- 
ning of outer end of eyebrows, brittle hair which falls out easily, nails brittle and striated, 
loss of sex desire, cold hands and feet. As the function of the thyroid affects the ovarian 
function, symptoms listed under ovary are usually present. 

Pituitary Gland: Gain of weight, increase or decrease of sexual desire, change in menses, 
bitemporal headache, sleepiness, hypertrichosis, polyuria, visual disturbances. 

Adrenal Gland: Asthenia, loss of weight, diarrhea, pigmentation of skin, hypertrichosis, 
virilism, precocity. 

General Examination. — In the general ox am in a I ion give special attention to the fol- 
lowing points: 

General. — Habitus or type — masculine, feminine, neuter, infantile. Distribution of hair 
and fat. Development of secondary sex characteristics, bony skeleton, voice, and gait. 

Endocrine. — Points to be noted arc classified under the different glands. 

Ovary : Development of sex characteristics, size of uterus, size of clitoris. 

Thyroid: Size and shape of gland, consistency of gland, blood pressure, pulse, lid lag, 
palpebral fissure, bruit over gland, size and condition of heart, tremor of Angers, condition of 
skin, edema of myxedema, mental alertness, general muscle tone. 

Pituitary: Fat distribution and weight; distribution of hair; size of jaw, hands, feet, 
and long bones; spacing of teeth; x-ray of sella turcica; carbohydrate test; Frohlich's syn- 
drome; amount of urine, glycosuria. 

Adrenal: Virilism, hair distribution, pigmentation, blood pressure, blood sugar, sugar 
in urine. 

Polvlc Examination. — The special points to be noted in the vaginal examination are: 
.size of opening, size of clitoris, adhesions about clitoris, pain on examination. Distribution 
of hair (escutcheon), reaction of vaginal and cervical secretion, discharge (type). Position, 
size, and condition of cervix; size of os. Notice whether the cervical plug is present. Note 
(he usual seven points about the uterus, especially position and size. Usual examination 
of adnexal areas. 

Laboratory Tests. — There may be certain disturbances requiring one or more of the 
following laboratory procedures: 

Complete Blood Test : R.B.O., W.B.C., differential count, Wassermann test. 

Hormone Tests (urine and blood). 
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Basal Metabolism : If thyroid disturbance is suspected. 

X-Bay: Long bones, jaw, and sella turcica where pituitary disturbance is suspected. 
Gastrointestinal x-ray, gallbladder function test, or x-ray of teeth when focal infection is 
suspected. 

Sugar Tolerance Test : In pituitary cases. 

Huehner or Postcoital Test. — ^Direct patient to lie on her back for one-half hour after 
coitus; then come to office immediately. Semen is then collected with a dry pipette from 
the following three areas for examination: posterior fornix, around cervical plug, and with 
the plug removed some of the fluid in the cervical canal is aspirated. The fresh specimens 
are then examined microscopically. If there are numerous very active sperms from all 
three locations which maintain their motility for two or throe hours and show no morpho- 
logic abnormalities in the stained specimen, the husband may be considered fertile. If 
normal sperms are found only in tlie specimen from the posterior fornix, tlie action of the 
sperm on the cervical plug must be tested (see below). If the sperms are dead in the 
posterior fornix specimen, the reaction of tlie vaginal secretion must be determined and 
the viability of the sperm tested. If the sperms are few in number, slow moving,, or sliow 
some morphologic abnormality (Fig. 1080), then the condom test should be employed. 



Fig. 1080. — Forma of spermatozoa. Tails shown relatively shortened b represents an 
average normal sperm, tlie head measuring 3 by B nilrrons and the tail measuring 5B microns in 
length ; s, shows a side view; a, b, c, d, g, variations In size of the .sperm ; e and k, degenerated 
forms ; f, double tall ; m and n, double head ; h, a shortened tail ; o and q. head broken from the 
tall. (Mason — Am. J. Obst, and Gynec.) 


Examination of Condom Specimen. — To secure material for this examination have the 
husband wear a condom during intercourse; or, if he refuses to do this, have the wife 
aspirate the semen immediately after it is deposited. A bulb syringe with a piece of rub- 
ber tubing about four inches long attached to its end is handy for this purpose. The speci- 
men is collected and the tubing is then folded back along the barrel of the syringe and 
held there by a rubber band. No special precautions are necessary to keep the specimen 
warm unless the weather is exceptionally cold, in which case it can be carried under the dress 
next to the body. Sperms live from twenty-four to sixty hours at ordinary temperatures; 
and, if dead on arrival, the trouble is probably the sperm. 

Points to be noted are as follows: 

1. Gross . — ^Amount usually 4-6 c.c.; cousistency is that of thin starch. 

2. Microscopic . — ^The fresh specimen is examined flrst. The motility of the sperm 
should be active and ' ' purposeful. ’ ' With 450 magniiication sperm should travel about 
one-half the diameter of the fleld in four minutes. A rough idea of the normal number per 
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field can be obtained only by observing numerous normal specimens. Any marked abnor- 
malities are noted. Longevity of the sperm varies a good deal. Mason found that abnormal 
forms live longer than normal ones. These abnormal forms were present in couples where 
there were frequent abortions. 

If the sperms are sluggish, change direction frequently, swim in wide arcs or live less 
than three hours in a hanging drop, they are probably deficient and a stained preparation 
should be made. 

For the stained smear Moench's technique is very satisfactory. A mixture of % Ziehl- 
Neclson’s carbolfuchsin and % concentrated alcoholic eosin (bluish) solution is filtered, and 
to the flnished mixture .s added % of 95 per cent alcohol. For the counterstain add 2 parts 
of distilled water to Loeffler's methylene blue. This stains the head of the sperm blue and 
the tail pink. An even smear is made on a clean slide, dried in the air, and fixed by heat. 
This is then treated with I per cent chlorazene to remove the mucus. The slide is then 
washed with water and 95 per cent alcohol. It is then stained for four and a half min- 
utes, washed with water, and countorstained for four or five seconds. 

5. Lytio Power of Semen. If the motility and morphology of the sperm are normal, 
but few or none are found in the specimen removed from the cervical canal above the 
mucous plug, or if the mucous plug seems to be unusually large or tenacious, the lytic 
power of the semen on the mucous plug should be tested. The following method advocated 
by Kurzok and Miller is simple and accurate. Instruct the patient to take no douche for 
two days prior to her visit to the office. Have her bring a condom specimen which is not 
older than six hours. After cleansing the vagina and cervix around the external os, the 
cervical plug is removed with a sterile uterine dressing forceps and dropped into a test 
tube containing 2 c.c. of distilled water plus 0.5 c.c. of semen. This is incubated for 
twenty-four hours at 37.5“ C. If the semen has normal lytic power, within half an hour 
the mucus loses its glossy, gelatinous appearance and becomes dull, hazy, and frayed; and 
in from twelve to twenty-four hours it should be entirely gone. Sometimes a slight film 
remains, but this disappears on shaking the tube. 

Oas Test for Tubal Patency. — This test is completely discussed in Chapter IT, includ- 
ing indications, contraindications, and technique. 

Llplodol or Neo-lopax Test.- -When the gas test shows the tubes blocked, the exact 
location of the block can bo determined by the neo iopax lest. This test is fully discussed 
in Chapter 11. 

Endocrinologic Investigation.— -In obscure cases in which no definite trouble can be 
fouiul and also in patients showing evident endocrine disturbance, special tests, such as 
basal metabolism and others mentioned under Fndocrino Examination, should be carried out. 

In thi.s connection, the examination of vaginal smears will show whether the vaginal 
contents are normal or of the hormone-deficiency type. Also, such examination is helpful 
in determining whether the endocrine tre,ntinent being given is really effective. Vaginal 
smears plus rectal temperntiires, as suggested by Rubenstein, assist in determining the time 
of ovulation. 

Endometrial hiopsy in the proper time relation will show whether or not the patient is 
ovulating. 

Test of Treatment. — Tu certain cases it is impossible to discover the exact etiology of 
the sterility. In these cases conservalive treatment ns outlined below should be tried. 


Treatment 

The treatment may be divided into the general treatment, which all sterility 
patients are to be given, and the special treatment for special indications. 

General Treatment. — The diet given should he balanced and contain a high 
content of viiatmn E, which aids fertility. Vitamin E is found in butter, wheat 
germ oil, meat, whole wheal, rolled oats, milk, spinach, and lettuce. Foods 
cooked in lard should not be used as the lard tends to oxidize the vitamin E, 
nullifying its effect. Ood liver oil has the same effect, consequently should not 
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be used during treatment. Concentrated vitamin E can be given in one of the 
forms prepared by the reliable drug firms. If the patient is overweight, a 
reducing diet should be given; and if underweight, a building-up diet is 
prescribed. 

Endocrine Treatment. — The vitamin and nutritional requirements having 
been taken care of and there being no obvious local lesion, endocrine treatment 
is to be considered. 

Hypothyroidism ranks high as a cause of sterility, particularly in private practice. 
Winkelstein in a study of a group of normal and hypothyroid sterility cases, concluded 
that thyroid is of great value in sterility if the patient is a definite hypothyroid but that 
in sterility cases with normal thyroid function thyroid medication is of no value. How- 
ever, it is sometimes difficult to be certain whether or not a patient has mild hypothyroidism, 
and it is a good plan to give all sterility patients a test of thyroid therapy unless the basal 
metabolism is definitely elevated. . 

Disturbances in the pituitary-ovarian endocrine cycle may lead to cessation bf ovula- 
tion, intermittently or over a long period. The incidence of anovulatory sterility varies in 
different reported series. Rock and his co-workers report 9 per cent in an unselectod group 
of sterility cases, while Mazer and associates report 30 per cent in a group of sterility cases 
selected because there was no accountable cause for the sterility. 

In the treatment of anovulatory sterility, indicated when the endometrial biopsy 
shows no evidence of corpus luteum formation, an attempt is made to imitate the normal 
menstrual cycle by giving ovarian and pituitary hormones in the following time-relation. 

An estrogenic hormone is given by mouth throughout the first twenty-six days and 
then it is stopped. Pituitary preparations or pregnant mare^s serum are given from the 
fifth to the fourteenth day. The new combination of the pituitary synergist and the uri- 
nary hormone, if used, should be given during this same time in the cycle. During the last 
twelve to fourteen days of the cycle five milligrams of progesterone are given daily as 
intramuscular injections. It is well to supplement this program with thyroid medication, 
as previously mentioned. If the basal metabolic rate is a little low, or even within normal 
limits, small doses of thyroid, to 1 gr. daily, should be tried. 

When the endometrium shows that ovulation has occurred but that the progestational 
changes are not complete, the pituitary hormones need not be given but the ovarian hor- 
mones are given in the same sequence as outlined above. 

Though the question as to whether pregnant mare^s serum causes ovulation in non- 
ovulatory sterility is still unsettled; the fact that many patients, who have had a sterility 
resistant to other forms of therapy including endocrine therapy, become pregnant cannot 
be denied. We have had to date four very obstinate cases of long-standing sterility in our 
own practice. After other sterility factors had been ruled out and the usual endocrine 
therapy had been tried without result, they conceived after several series of gonadogen 
injections. Hall reported that 55.8 per cent of 43 sterility cases, in whom other causes had 
been ruled out, became pregnant after the use of pregnant mare's serum. 

Recently a combination of pituitary hormone and the urinary gonadotropic hormone, 
called synapoidin (Parke, Davis and Company), has been used 4o promote ovulation. Jt is 
still too early to judge its effectiveness. 

other Measures. — If the patient is fat or sedentary, exercise each day is 
prescribed. If the patient is using up most of her energy working, a rest of 
an hour each day is advised, with a vacation if possible. A vacation is of 
decided benefit in cases where social responsibilities, with late hours, etc., are 
undermining the patient’s general health. Sunlight and ultraviolet light help 
to improve the general health. 

Alcohol and tobacco should be limited or prohibited, as experimental work 
has shown them to be definitely detrimental to fertility. This limitation ap- 
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plies to the husband as well as to the wife. Dr. Lyle Phillip of Honolulu, in a 
personal communication, reports an interesting case of sterility due to exces- 
sive cigarette smoking by the husband. The Huehner test showed normal- 
appearing spermatozoa and in normal number, but there was no motility. The 
test tube specimen gave similar findings. On discontinuing smoking, the sper- 
matozoa became normal and the wife conceived. The test was carried out 
several times, and each time that the husband smoked heavily the spermatozoa 
became immotile, and after a few weeks of abstinence they would regain nor- 
mal motility. 

In obstinate cases of sterility patients may be advised to occupy separate 
beds, with periods of coitus only every two to four weeks. The period of rest 
increases the chance of conception. Edgar Allen and associates have removed 
the ovum from the tube on the twelfth day after menstruation, which means 
that from the twelfth to the fourteenth day is probably when ovulation takes 
place. The most likely time for conception is from about the tenth to the 
eighteenth day after the period. 



0 OVULATION MENaTRUATlON 


Flff. 1081. — Ovulation date for various cycles. (Miller — Surg., Oynec. d Obst.) 


A. G. Miller made a five-year study of the fertile period in practice, and 
worked out that period for menstrual cycles of different lengths. Figs. 1081, 
1082, and 1083 are from his article. The first shows how the day of ovulation 
varies with the different cycles, the second indicates the fertile period for each 
cycle, and the third demonstrates how attention to this item overcame sterility 
in a patient married eight years without a pregnancy. These tables are useful 
also in determining the period of least fertility in the different cycles — the 
so-called ''safe periods, mentioned later. Intercourse should not be limited 
to the fertUe periods, however, , as records show that pregnancy may result 
from isolated coitus at any time. 

The knee-chest position after coitus may be tried. This throws the mouth 
of the uterus into the seminal pool. 

The effect of an alkaline douche on the Huehner test and sterility was 
shown to be very beneficial by Singleton and Hunter. An alkaline douche 
before retiring is especially helpful where the vaginal reaction is strongly acid 
or where the sperm cannot resist even weak acid secretion. If the reaction is 
strongly alkaline, a 0.5 per cent lactic acid douche helps to establish the nor- 
mal reaction of the vagina. 
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In cases in which the husband has active sperms but none are found in 
the cervical canal — that is, something about the cervical secretion renders the 
spermatozoa inactive — coitus during menstruation may be tried. The men- 
strual blood, according to Hoehne, is an especially favorable medium for per- 
sistence of the activity of spermatozoa; and Dickinson found that of recorded 
pregnancies from isolated coitus a considerable propoilion resulted from coitus 
during menstruation. Kubenstein reported six cases of pregnancy following 
isolated coitus during menstruation. 

Diathermy, by improving pelvic circulation, tends to iinj)rove ovarian func- 
lion and thereby increases the chance for conception. 
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Flff. 1082. — Fertile period for various cyclo.s. (Miller— Oynec. d Ohst.) 
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FIff 1083. — Data In the case of a patient who came for sterility Ireatnient, haying been 
married eight years and no pregnancy. Pregnancy was secured promptly by .strict attention to 
her fertile period. (Miller — Sur^r., Gynec. d Ohst.) 


X-ray and radium are indicated in selected eases where the periods are 
irregular. Kaplan in a series of 128 patients with amenorrhea and sterility 
treated by x-ray radiation of the ovary and in some cases to the pituitary area 
also, had 44 patients become pregnant. Thirty*six of these patients went to 
term, giving birth to 47 living children, one stillbirth and one abnormal fetus. 
Nine of these women had more than one child and there was one set of twins. 
Of the 44 pregnant patients amenorrhea had existed one month to fourteen 
years and sterility from one to eighteen years. The oldest child at the time 
of the report was lOV^ years and there were no reports of any harmful effects 
on any of the surviving children. 
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Special Treatment of Lesions- The special treat merit i-equired depends on 
the particular lesions found. 

Vaginismus.- -In aojue casos tiiin is duo to fear or to some luliibitioii curried over from 
childhood experience or teach infra. In those cases a frank explanation of the natural in- 
atinct for coitus will do niucli to remove mental obstacles. Any stenusis or other congenital 
abnormality, such as double vagina or septate vagina, should be corrected. If intercourse 
is painful with a good-sized opening, free use of a lubricating jelly should be advised; and, 
if still painful, the cause of the pain must be determined and corrected. If the condition 
is due to a small opening or a rigid liymen, this should be stretched gradually; and, if this 
is unsuccessful, a plastic operation may be done to onlargo the opening. 

Vaginitis. -The treatment of this condition consists of a course of antiseptic and 
soothing applications and regular douches, such, for example, as a 5 per cent mercurochrome 
application once a week in conjunction with daily douches of 0.5 per cent lactic acid. This 
fibin of treatment usually clears up the discharge and establishoa the normal vaginal flora. 

Ckuyicitis. — Linear cautery treatment combined with the dry treatment will usually 
clear up the cervicitis. Diathermy is helpful in obstinate cases. If after a trial of con- 
servative treatment tlie condition persists, conization of the cervix is advisable. 

Stknusis ok 'I'JiE Internal Os.- -If this condition is mild, oftice dilatations usually 
suthce. If, however, tlie (!Ondiii(»n persists in spile of these treatments, thorough dilatation 
and insertion of a stem pessary arc indicated. If the trouble returns in a short time, the 
Dudley operuliuii will usually give permanent relief from the obstructive feature. 

The beneficial effect of cervix dilatation in sterility cases may be due as much to 
rc'flex stimulation of pituitary function as to overcoming stenosis. Birnberg found a posi- 
tive prolan response in the urine in 211 out of ilO sterile women in thirty hours following 
gradual dilatation of the cervix. All had had negative response before the dilatation. 
Tliose showing prolan respousc, later conceived. Birnberg feels that the benefleial action 
of the dilatation is due to stimulation of the pituitary gland by way of the sympathetic 
nerve pathway. 

Endo.metkial Conditions.- Hyperplasia of the endometrium with excess menstrual flow 
may bo pniseiit. Occasionally, chronic cervicitis is accompanied with a chronic metritis. 
In either case, curettage is beneficial in that it removes the diseased endometrium, giving 
a chance for a better one to develop under bettered conditions. Curettage is a stimulant 
to the uterine circulalioii and nutrition, and for that reason is indicated in sterility cases 
which resist other iiicasures. Also, if simple dilatation of the cervix causes reflex stimula- 
tion of the pituitary function, curettage W'oiild probably have a more pronounced effect in 
that direction. 

l)isiu.ACEMENTS OK THE Utekus.— Aiiteflexion of the uterus requires the treatment out- 
lined under Stenosis of the Internal Os. Eotrodisplacemcnt, though not as important as 
formerly supposed, if marked, may cause sterility. Pessary treatment should bo tried, com 
billed with the knee-chest posture. If this proves unsuccessful and a study of conditions 
shows operation necessary, care should bo taken to select the typo of operation best suited 
to the individual case. 

Prolapse during the childbearing period can be effectively corrected either by vaginal 
or by abdominal operation in such a way that it does not interfere seriously with delivery. 
Any anomaly of the uterus should be. corrected. 

Closed Tubes. — If the gas test shows the tubes closed, the sites of closure should be 
determined by lipiodol visualization and the conditions carefully studied before resorting 
to any operative procedure. In the best hands salpingostomy is successful in only 10 per 
cent of the cases, and in the successful cases there is a high percentage of abortions and 
ectopic pregnancies. 

Ovarian Lesions. — L argo cysts should bo removed. When the outer portion of the 
ovary is thickened by an old inflammatory procoBS which prevents ovulation, peeling off of 
the Buperftcial layer bo that the folliclee can nipture may render the patient fertile. The 
authors had a striking case of this kind. 



804 


STERILITY AND SEXUAL DISTURBANCES 


In some cases of long-standing endocrine disorder, the resulting cystic condition of 
the ovaries becomes so marked that operative treatment is required to overcome the struc- 
tural interference with ovulation. Leventhal reported the details of such a case, and gave 
instructive illustrations concerning the diagnosis. 

Artificial Insemination 

In a case where the healthy spermatozoa fail to reach the uterine cavity in 
spite of the various treatment measures, artificial insemination may be em- 
ployed. Careful precautions must be taken to avoid contamination of the 
semen that might lead to infection inside the uterus. Also, care must be exer- 
cised to avoid interfering with the vitality of the implanted spermatozoa. 

In cases where the husband has no sperm and treatment is of no avail, the 
question of artificial insemination with selected semen arises. In some cases 
the partners of the sterile union are anxious to have the child at least partly 
theirs rather than adopting one of doubtful parentage. The donor is ^elected 
by the physician after a most careful history and physical tests, including of 
course blood tests. It is well to use two donors, so that no one can possibly 
know who is the father of the child. The actual procedure must be done at 
the supposed time of ovulation and under rigid aseptic technique. 

Seymour has an interesting article on the use of this methoLl, and in the same journal 
there is an excellent editorial on the legal aspects of the procedure and the legal status 
of the child ( J. A. M. A. 112: 1832, 1939). Seymour and Koerner in 1936 discussed the 
medicolegal features and presented a legal form which they have signed by husband and 
wife, after which the finger-prints of each are affixed to the document. In 1941 the same 
authors presented the results of a questionnaire to 30,000 physicians in the United States. 
There were ] 0,604 reported cases of sterility treated by artificial insemination, with more 
than 9,000 women attaining motherhood through the method. After special consideration 
of various items, they give a summary about as follows: 

Of nearly ton thousand pregnancies that were obtained through artificial insemina- 
tion, two-thirds were effected through utilization of the husband’s semen alone. 

The proportion of boys to girls resulting was roughly 8 to 5 when the husband’s semen 
was used and 7 to 5 when a donor’s was used. 

Ninety-seven per cent of pregnancies initiated by artificial insemination resulted in 
live babies. 

The incidence of miscarriages and abortions was only one-fifth that occurring nor- 
mally in the population taken as a whole in areas where artificial insemination is not 
practiced. 

The incidence of extrauterine pregnancies was only one-sixth that occurring normally. 

The occurrence of stillbirths was practically negligible. 

"Flare-ups” from uterosalpingography were few and were mostly of a transitory 
nature. 

All living children were born normal in every respect. ^ 

Successful pregnancies were reported with inseminations varying in number from one 
to seventy-two. Forty-five per cent of all pregnancies occurred in cases in which twelve 
inseminations were employed. In three hundred and sixty-five cases more than twenty 
inseminations each were required to secure a pregnancy. 

One thousand, three hundred and fifty-seven had repeated pregnancies by artificial 
insemination. 

One thousand, one hundred and fifteen failures were reported in the survey. The 
principal causes of failure can be removed if inadequate preliminary study of the case, 
lack of cooperation of the patient, unreliable messengers, the use of imperfect seminal 
specimens and the lack of perseverance on the part of the physician in his attempts at 
insemination are eradicated. 
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CONTRACEPTION 

In cases needing contraceptive advice, the question arises as to what method 
to advise. In the extensive experience of the large clinics of the country the 
contraceptive diaphragm and the contraceptive jelly have given the best re- 
sults, from both the standpoint of safety and of satisfactory response. 

The size of diaphragm to be used is determined by trying the various sizes 
of measuring rings. The largest one that fits snugly when the posterior rim 
is in the posterior fornix is the one to use. The patient should be instructed in 
the use of the diaphragm, and it is best to have her insert it and remove it, 
so that there is no doubt as to her knowledge of its use, because to be success- 
ful the method must be correctly used. 

In cases of retrodisplacement, an inserter is sometimes needed to enable 
the patient to get the inner end of the diaphragm across and behind the cervix. 
In cases of cystocele, the matrisalus type of diaphragm must be used. 

The patient is instructed to use the contraceptive jelly around the rim of the 
diaphragm, and also to place some on the cervical surface of the diaphragm. 

A condom used by the husband in combination with a contraceptive jelly 
used by the wife is also very successful but not quite as convenient as the 
diaphragm method. 

Catholic patients who do not wish the diaphragm or condom methods may 
be instructed in the use of the ‘^safe period, but it should be explained that 
this method is only relatively safe. Ogino and Knaus have shown that eight 
days after the onset of the period and eight days before the onset of the next 
period are relatively safe in women with regular twenty-eight day cycles. 

The ^‘safe period'^ varies with the type of the menstrual cycle. The de- 
tails of these variations in relation to sterility and contraception are helpfully 
discussed by A. G. Miller in the article previously referred to and from which 
Figs. 1081 to 1083 were taken. 


STERILIZATION 

In certain cases there are serious medical conditions contraindicating preg- 
nancy. In these, sterilization may be indicated. The first question to be 
decided in these cases is which of the partners should be sterilized. The 
operation in the male (ligation of the vas deferens) can be done under local 
anesthesia with little risk to the patient. The effective methods in the woman 
require either an abdominal operation or extensive vaginal work with entrance 
to the abdominal cavity and either of these procedures carries considerable 
risk, to say nothing of the discomfort and disability they cause. These ques- 
tions and the problems of future events should all be discussed with the patient 
and her husband and the method selected which applies best in the particular 
case. 

The use of diathermy to cause stricture of the uterine end of the fallopian 
tubes is as yet too new to judge as to its reliability. 
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DYSPABEUNIA 

The two principal disturbances of sexual intercourse are dyspareunia (diffi- 
culty in coitus) and sexual impotence (absence of sexual orgasm in coitus). 

Difficulty in coitus (dyspareunia) varies from a slight discomfort, hardly 
noticeable, to pain so severe as to make coitus unbearable. 

Causes 

The more common causes of dyspareunia are as follows : 

1. Some Obstructions to Normal Coitus — A. Imperforate Hymen, — In such 

a case there would be present the history of amenorrhea and also the disturb- 
ances that come from retained menstrual blood. You may think there would 
be a history of no coitus, and such is usually the case, but in some cases coitus 
has taken place through some adjacent opening — for example, through a dilated 
urethra. \ 

B. Organic Stenosis of Vaginal Orifice, — The opening is large enoiiglnto per- 
mit the regular escape of menstrual blood, but it is not large enough to \)ermit 
coitus. The obstructing tissue is so firm that it docs not I’upture as ordinarily 
on attempted coitus. This obstruction may be due to a very strong, firm hy- 
men, or to some distinct malformation, such as a vaginal septum from double 
vagina. Usually with double vagina, each vagina is large enough for coitus or 
the septum is placed so far to one side that it does not interfere. But it may 
be so placed as to interfere decidedly with coitus and to require division. 
Again, an organic stenosis here may be due to scar tissue from severe burn or 
other injury, or from laceration in labor, with extensive scar tissue formation, 
or from vaginitis in childbirth. 

C. Spasmodic Stenosis at Vaginal Orifice. — In some cases there is marked 
hyperesthesia about the vaginal orifice, and every attempt at coitus causes 
unbearable pain or causes spasmodic contraction of adjacent muscles to such 
an extent that coitus is impossible. This marked hyperesthesia may be due to 
inflammation, such as vulvitis or vaginitis, or it may be due to sensitive abra- 
sions about the vaginal entrance. In other cases it is due to that peculiar 
condition known as ''vaginismus,'' a reflex contraction of the levator ani and 
adjacent muscles without apparent cause. In exceptional cases this is so severe 
and persistent as to prevent coitus altogether. 

D. Severe Pain on Attempted Intercourse. — There is no stenosis or spasm, 
but just pain, so severe that coitus is impossible. This may be due to inflam- 
mation about the external genitals or inflammation within the pelvis. 

2. Simple Inflamed Abrasions about the Vulva are not an infrequent cause 
of much suffering immediately after marriage. The small abrasions that natu- 
rally accompany rupture of the hymen at the first intercourse may become 
inflamed after a day or two, making subsequent coitus painful. This some- 
times causes much alarm to the patient and her husband, who fear some serious 
trouble. The treatment is abstinence from coitus for a few days, with the 
frequent use of some mild antiseptic wash, followed by drying with absorbent 
cotton and the use of a soothing ointment, such as white vaseline. It is well 
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to keep the parts covered with a pad of absorbent cotton, to keep the cloth- 
ing from contact with the painful areas and also to protect the abrasions from 
infection. 

3. Venereal Sores (chancroid, syphilitic). — These ulcers also may be found 
soon after marriage or at any other time. Care should always be taken not to 
give a positive prognosis in a case of abrasion or sore which has not yet had 
time to develop its characteristics. 

4. Gonorrheal Inflammation is an altogether too common cause of painful 
coitus in the first few weeks following marriage. The pain may be due to 
the vulvar inflammation, or to the urethritis or to the vaginitis, or to painful 
abrasions or to the inflammation of the vulvovaginal gland of one or both sides. 

5. Other Forms of Ixiflammation of vulva or vagina, or vulvovaginal glands. 

6. Inflammation of Uterus (acute or subacute). 

7. Inflammatory Lesions around the Uterus, in which pain is caused by 
the impact of the male organ or by the sexual congestion. When the ovary is 
prolapsed into the cul-de-sac and bound there by adhesions, sexual intercourse 
may cause much pain. The senior author recalls one patient in whom it was 
finally necessary to open the abdomen, break up the adhesions, and fasten up the 
prolapsed ovary in order to relieve the suffering in coitus. In the more serious 
pelvic inflammatory conditions, dyspareunia is frequently a prominent symptom. 

8. Retrodisplacement of the Uterus, with inflammation. It is surprising 
how mud; displacement of the uterus, with forward projection of the cervix 
and apparent blocking of the vagina, can take place without occasioning any 
particular disturbance in coitus. But if inflammation appears, then dyspareunia 
is often marked — much more so than from the same amount of inflammation 
without displacement. 

9. Bladder or Rectal Diseases occasionally cause painful coitus, particu- 
larly inflammatory diseases. 

Treatment 

The treatment of dyspareunia is indicated by the particular condition 
present, as determined by a careful examination. 

1. If there is some malformation about the vaginal orifice (imperforate 
hymen, thick hymen, septum in vagina, organic stenosis of vagina), the obstruc- 
tion must be removed by the necessary operative measures. 

2. If coitus is interfered with by tender areas about the vaginal entrance, 
or by ulcers or by hyperesthesia, the following measures may be employed: 

a. Abstinence from sexual intercourse for from one to three weeks. 

b. Hot vaginal douches once or twice daily — medicated or unmedi- 

cated, depending upon the presence of discharge. 

c. Laxatives as needed. Chronic constipation increases the congestion 

and irritability of the structures. 

d. Some sedative ointment — ^for example, chloretone ointment (10 per 

cent), applied two or three times daily. 

c. Bromides, if there is much nervous irritability or apparent hyper- 
esthesia of reflex centers. 
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f. When intercourse is again attempted, the patient should coat all 
the sensitive surfaces with a sedative ointment. The chloretone 
ointment above mentioned may be used or simply plain vaseline. 
3. If the vaginal opening is too small or there is the spasmodic condition 
known as vaginismus, stretching of the opening is to be employed in addition 
to the other measures just detailed. In some cases the tendency to spasm may 
be overcome by gradual stretching with a speculum every few days. Also have 
the patient continue the stretching at home with graduated rectal dilators. 

In cases of organic narrowing or a serious grade of vaginismus that does 
not yield to minor measures, it is advisable to operate under anesthesia. The 
operation consists in incising the perineum and pelvic floor so as to enlarge 
the opening, and then undermining the flaps and suturing them over so as to 
cover the divided surfaces. , 

The treatment of the other organic lesions mentioned is taken up i(p detail 
in the appropriate chapters. 


SEXUAL FRIGIDITY \ 

The absence of strong sexual feeling in the woman during coitus docs not 
assume the serious aspect it does in the man, with whom erection is necessary 
to insemination leading to pregnancy. The strong sexual feeling, with its 
consequent orgasm, in 'the woman is not at all necessary to impregnation, 
though it increases the probability of impregnation. From the history of cases 
of sexual disturbance it is evident that many otherwise normal women have 
little or no sexual feeling until some months or years after marriage — Some- 
times not until after one or more children are born. The response to sexual 
excitement apparently grows with the proper exercise of the sexual functions. 
This fact is important and may be used to prevent discord and disruption in 
families where either the husband or the wife is becoming dissatisfied and 
despondent because it is felt that there is not the proper sexual response. 

Again, there are cases in which the wife is not in physical condition to 
respond. She has some chronic trouble which so saps her strength that she 
has not the vitality for this function. This loss of strength may be due either 
to some general condition or to some local condition, or to both. It is hardly 
necessary to name the various conditions. They comprise the whole list of 
debilitating conditions, both general and local. 

Some patients, because of parental ignorance, have been given an erro- 
neous conception of the part which sexual intercourse plays in married life. 
These patients need instructions in sexual matters and the physician’s advice 
should be supplemented by a good book on the subject. There are many helpful 
books on this subject, one of the best being Married Love by Marie Stopes. 
This book deals with the mental and spiritual reactions of the union as well as 
the physical side and technique. 

The treatment of sexual impotence is directed toward removing any local 
disease, and toward building up the general health to the highest point — by 
a long course of tonics (including iron, strychnia, etc.), by change of environ- 
ment, and by rest from care and worry and overwork and too frequent sexual 
intercourse. The rest indicated is very important, for the things mentioned 
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tend to keep the patient dragged down below par and in no condition to re- 
spond buoyantly and vigorously to any of the mental or physical requirements 
of daily life. 

Endocrine disturbances are frequently the cause of diminished sexual 
response. Plypothyroidisin i.s i)rol)ably the most common in these depressed 
patients. Hypopituilarianism and hypoovarianisrn arc also causal factors in 
some cases. Thyroid or pituitary or estrogenic hormone, alone or combined, 
should be given in adequate dosage according to the indications in the particular 
case. Androgen therapy also has been found decidedly helpful. Its libido- 
stimulating effects are emphasized in a 1943 article by Salmon and Geist, and a 
laj-ge series of patients so treated is reported by Greenblatt, Mortara and Torpin 
(Am. J. Obst. & Gynec. 44: 658, 1942). 

SEXUAL HYPERESTHESIA 

The increase of libido to a, serious extent is rare, but occasionally there is 
a ])alient presenting this difficult problem. The first step in treatment is to 
lemove causes of special congestion and irritation inside the pelvis (tumor, in- 
fiammation) or outside (vulvitis, pruritus, etc.). If that is not sufficient, then 
employ anti-estrogenic measures, along with ordinary sedatives as necessary. 
Greenblatt, et al., in the above reference, found that p\irc progesterone in large 
dosagtf tended to depress libido, and lienee was useful in these cases. 

PREMARITAL EXAMINATION 

The premarital examinations required by law are primarily to exclude 
syjihilis and gonorrhea. The exact requirements vary somewhat in diflerent 
stales. Detailed information and the Forms to be filled out may be obtained 
fi'oin the state hcallb deiiartnients. 

In addition to the designated legal requirements, the patient wishes to 
know of course if there is anything that wmdd interfere with marital life. In 
siK'h eonfereiK'e, one practical point is to avoid disturbing the patient’s happy 
mood by attaching undue importance to certain findings, such as uterine retro- 
disjilacement without sym])toins, small fibroid, cystic ovary or other local varia- 
tion from the usual that may not cause trouble. ‘GJ K for marriage” is often 
sufficient to say to the patient on this point, though it is well to mention such 
special condition to the mother, along with the assurance that it is causing no 
trouble and probably best not to disturb the girl with the information unless 
trouble should develop. If the hymen opening is so small as likely to cause 
difficulty in coitus, it is advisable to enlarge the opening by stretching, with or 
without incision as necessary— local application of strong cocaine solution being 
used for stretching with graduated dilators, and novocaine injection for in- 
cisions. i. -v 

The premarital conference is receiving much attention as a means of aiding 

the young couple toward a successful married life and toward the avoidance 
of those marital tragedies which often grow out of small misunderstandings and 
lack of knowledge. In addition to the helpful and reassuring information ob- 
tained at this conference, it encourages coming to the physician later for in- 
telligent advice on minor disturbances (physical or relational) while they are 
still minor and before resentments grow and lead to permanent damage. 



CHAPTER XVI 

Disturbances of Function 


MISCELLANEOUS DISTURBANCES 

lu this chapter we consider disturbance associated with the cessation of 
ovarian function (climacteric and menopause), allergic manifestations in the 
genital tract and breast disturbances closely connected with gynecologic work. 

' 

CLIMACTERIC DISTURBANCES . 

The term climacteric’^ is used to designate the period of normal cessation 
of ovarian function, and ''climacteric disturbances” are the general nijrvous 
and endocrine symptoms frequently occurring during that time. The term 
“menopause” is used to designate the definite cessation of menstruation which 
occurs normally at a certain stage of diminishing ovarian function. 

There is iacreasing necessity for exactness in the terms employed in medical study 
and exposition. As our fund of knowledge increases and linos of investigation multiply, 
concepts grouped under one term require separation and clear definition one from the other. 
This is necessary in order to avoid ambiguity and confusion in the discussion of the sepa- 
rate parts of what was formerly referred to under one term or under various terms, used 
synonymously. Many examples of this are found along the highway of medical advance, 
and this subject is one of them. 

The age-period under discussion presents two phenomena, each important and each 
requiring study and decisions as to advice and treatment. One is cessation of the men- 
strual flow, a physical event easily identified. The other is more indefinite in time and 
content and runs through the long period of gradual cessation of ovarian endocrine influ- 
ence, starting long before the menses cease and continuing long afterward. The terms 
^'menopause,'' ''climacteric,^' and "change of life" have been used interchangeably to 
refer to these two phenomena, meaning sometimes one and sometimes the other. 

It has long been recognized by workers in this field that there should be a definite 
unambiguous term for each of these two concepts. Maranon, in his excellent work, states 
the problem clearly and furnishes a practical solution. He proposes that the long period 
of gradual cessation of ovarian function be designated as the "climacteric," and that the 
term "menopause" be used to designate the cessation of the menstrual flow. We agree 
thoroughly with this proposition. Intelligent technical discussion requires the adoption of 
exact terms, and the ones selected are practical and satisfactory. Hence they are adopted 
in this connection. If at times we drop into the old ambiguous use of the terms, it only 
demonstrates, the force of habit. 

It is interesting to note that developments in the cancer field bring additional neces- 
sity for exact limitation of the meaning of those terms. Investigations concerning cancer 
of the corpus uteri indicate that delayed menopause (late cessation of the flow) has a 
signification in regard to the development of endometrial carcinoma. The necessity in such 
investigations and discussions for a term to express exactly the cessation of the flow and 
nothing more, is apparent, and the term "menopause" is well suited for that purpose. 

Before taking up the nervous and endocrine disturbances of the climac- 
teric it is well to say a word concerning certain general aspects of this period 
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of natural ovarian involution or, more specifically, concerning the patient’s 
general attitude toward it. This stage in the evolution of the individual is a 
step upward into new horizons. The duties of childbearing and the care of young 
children have been carried out, and the fruits of faithful work and develop- 
mental experiences arc ready for utilization in further progress. 

The gradual shift of emphasis is a natural and helpful one. The reproduc- 
tive structures, having fulfilled their appointed special functions, are now yield- 
ing the stage to the factors operative in the next step in the evolution of the 
human spirit. Every important change requires adjustments to new experiences, 
and these may be somewhat troublesome for a time until the nervous system 
has completed its adjustment. Understanding the beneficial character of this 
natural process, and that therapeutic measures are available to care for any 
disturbances that may occur, it is apparent that the gloomy forebodings of 
many women constitute borrowed trouble and unnecessary worry. 

Even the hot flushes of the adjustment period are not always of troublesome extent. 

In his helpful articles on the management of this period, Novak calls attention to the exag* 
gerated idea as to the frequency of marked disturbances. Questioning 100 patients who had 
passed through this period and who represented such varied social types that they could 
be considered a fairly cross-sectional group, he found that in 72 of the 100 there were no 
symptoms sufficiently troublesome to require medical help, in 20 there had been treatment 
by oral administration and in 8 the patient had been given hypodermic treatment with ovarian 
hormones for varying periods. 

In only a small minority of individuals are these symptoms troublesome enough to 
require medication, and for those cases satisfactory medication is available. As far as menace 
to health and liappiness is concerned, the endocrine disturbances of the climacteric do not 
compare with those of puberty and early womanhood, as can be readily appreciated by 
recalling the serious amenorrheas and menorrhagias of that period and the difficulties of 
their effective treatment. 

Another point is that many of the disturbances which patients attribute to the climacteric 
are not due to this natural change but to organic or functional disorders having no con- 
nection with it. The general health must be looked after then, as at other times, if comfort 
and efficiency are to be maintained. This applies to all the organs, including the nervous 
system, which must always bear a major share of adjustment to changed conditions. 

Becognition of the progressive and beneficial character of this ‘'change of scene*’ 
in the drama of life, with the resulting cordial cooperation and studious curiosity and happy 
anticipation in the great adventure, constitutes the mainspring of a happy and successful 
growing old.** A vision of this basic fact, so often obscured by exaggerating the im- 
portance of minor things, would go far toward relieving the restless anxiety which afflicts so 
many at this important turn in the road. They focus attention on the fading scene as though 
that were their last view of life, forgetting that our evolutionary road leads on to still 
greater things. 

While endocrine and other forms of medication may relieve minor disturbances of the 
climacteric, the relief of the troublesome "anxiety neurosis,** which so many women 
bring on themselves, requires personal orientation to the basic facts of our progressive life. 
Then our natural curiosity becomes operative and we seek to learn something of the next 
developmental period through the facts and implications of the present one. This leads one 
to the outposts of knowledge, to the work of the pioneers and advance guards in the world- 
wide attack on the unknown in earth and sky and in the realm of the spirit. The Tision 
widens and our daily ups and downs assume their proper place as developmental exercises in 
the spirit *8 school of experience, and the disturbing anxieties "fold their tents like Arabs 
and as silently steal away.’* 
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Endocrine Changes 

The chief characteristic of the climacteric is the gradual cessation of 
ovulation and ovarian function. The ovary as it reaches the end of its func- 
tioning period becomes refractory to the action of the pituitary secretion, even 
though the pituitary continues to furnish the gonadotropic hormone. The 
excess of this latter hormone, chiefly pituitary A, is excreted in the urine, caus- 
ing an increase of the urinary pituitary-like hormones over the former output. 
On the other hand, estrogens usually disappear from the urine. In some women 
in whom the ovaries have been removed, estrogen has been found in the urine. 
The explanation for this is not clear, but it is believed that some other endo- 
crine gland, probably the adrenal cortex, plays a part in the production of 
estrogen after the climacteric. 

The change in this pituitary-ovarian relationship is responsible (for the 
symptoms occurring with the climacteric. There is undoubtedly a connection 
between the endocrine system and the higher nerve centers in the region of 
the pituitary, though this relationship is not well understood. Because pf the 
interdependence of the various endocrine glands upon the proper functioning 
of each, it is easy to see that readjustment is necessary all along the line. The 
thyroid is the one most frequently disturbed in the climacteric, and the change 
may cause hypo- or hyperthyroidism. TIence it is importfint to check the basal 
metabolism rate before starting ovarian therapy. 

Vasomotor Disturbance 

The most constant climacteric symptoms are those due to the disturbaTice 
of the vasomotor system, such as hot flushes (involving the head, neck and 
upper part of the body or the entire body) and the sweats which frequently 
follow the flushes. These can be appreciated and described by the patient, 
and their frequency and extent serve as an index to the need and the success 
of therapy. It is little wonder that a patient who has been kept awake a good 
part of a night by repeated flushes, should be irritable, have a headache and 
even be a little neurotic. 

Treatment. — In the first place, before any hormonal treatment is started, 
the physician should take time to explain to the patient that her condition is a 
normal one and that the symptoms can be relieved while she is making the 
required physical and mental adjustments to the shifting conditions. With 
some patients, a book on the subject would be helpful, and an excellent one to 
recommend is that by Novak, giving helpful information for the intelligent 
woman on the physiology and disorders of the reproductive system (The 
Woman Asks the Doctor). 

The comfortable adjustment to the changing conditions, which many 
make spontaneously, may be disturbed by two factors: namely, (a) some gen- 
eral or local disorder which lowers the adjusting capacity of the nervous sys- 
tem or (b) too rapid diminution in the natural manufacture of the ovarian 
hormones. Both of these factors must be looked after in treatment, for they 
react on each other, and troublesome symptoms are usually due to a combina- 
tion of the two. 
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General Health. — The general health is of first concern. In many of these 
cases the vasomotor symptoms would not have become troublesome if the adjust- 
ing capacity of the individual had been maintained, by attention to the general 
health and avoidance of exhausting or irritating household conditions. Also, 
full response to endocrine treatment cannot be expected as long as the various 
organs are depressed by anemia, vitamin deficiency, undernourishment, loss of 
sleep or persistent worry from any cause. 

Endocrine Treatment. — As previously mentioned, the thyroid is one of the 
endocrine glands most frequently affected in the climacteric, hence the basal 
metabolism rate is to be determined at the start of treatment. Depressed thy- 
roid function is the usual type of disturbance. The hypothyroidism may be 
marked, with a low basal rate, or else moderate with a basal rate within normal 
limits. ‘*Subclinicar^ hypothyroidism, that is, depressed function that does 
not yet show in the basal rate, is so frequently associated with climacteric S 3 mfip- 
toms that we give thyroid in all these patients who do not show elevated basal 
rate. Thyroid is started with a small dose and increased according to indica- 
tions, as explained in detail under menstrual disturbances. 

Ovarian Hormones , — The purpose of the hormone treatment is to augment 
the diminishing hormone supply up to the patient's capacity for comfortable 
adjustment. After attention to the general health and any thyroid disturbance 
as mentioned, we come to the details of substitutional treatment with ovarian 
hormone or hormones. 

If the vasomotor disturbances arc very troublesome, it is well to start the 
patient on intramuscular injections until the symptoms are brought under con- 
trol, and then to use a combination of oral preparations and intramuscular injec- 
tions as needed. Other forms of administration which can be used are vaginal 
suppositories, inunctions, and subcutaneous implantation of specially-prepared 
hormone pellets. 

Concerning dosage, the smallest dose giving relief for twelve to twenty-four hours 
should be used, and this rarely exceeds 10,000 U. The dose vaginally should be about equal 
to the intramuscular dose, while orally the dose needs to be about live times as strong. 
The dose can gradually be decreased as the symptoms improve. 

The estrogen which has the most prolonged effect is estradiol dipropionate. In a 
clinical comparison with estrone, Dorr and Greene conclude that estradiol is of unusual 
clinical value in that injections may be given at very infrequent intervals. The use of sub- 
cutaneous theelin pellets is reported by Bennett, Biskind and Mark. 

Werner, in a recent survey of estrogenic dosage, concludes that estrone (theelin) is 
more potent in the human than alpha-estradiol benzoate (progynon-B), stating: 

* * The assay of estradiol and its compounds on the rat greatly magnifies their activity, 
because of the extreme sensitivity of the rat to these substances. This same degree of 
sensitivity to estradiol and its compounds is not present in the human being, nor even in 
the mouse. . . . 

''Published research indicates that extremely large dosages of alpha-estradiol ben- 
zoate (pTOg 3 mon-B) are necessary to duplicate the effects of comparatively small dosages 
of theelin (estrone) in the human being.’' 

StilbeBtrol is a synthetic estrogenic substance which has the advantage of 
low cost. It has been tried out in several clinics with varying results. Huber- 
man and Colmer noted improvement in 90 per cent of 77 climacteric women 
under stilbestrol. The incidence of toxic effects varied from 10 per cent to 80 
per cent in different reports. These consisted of nausea, vomiting, and vertigo. 
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They may be eliminated for most patients by employing doses ol 0.5 mg. (or* 
even starting with 0.1 mg. in hypersensitive individuals), by giving the dose 
at bedtime, and by interrupting the administration at regular intervals (see 
cyclical therapy, page 256). 

Schneider recommends the prophylactic use of the estrogens after removal 
of the ovaries and after radiation to stop the menses, and he feels that the 
patient has a much easier time adjusting herself to the climacteric. 

During the course of treatment with these estrogenic substances, bleeding 
due to withdrawal may occur. This is especially true when the dose used has 
been excessive. Most workers in the field regard this with a nonchalance 
which is refreshing if not reassuring. In the first place, bleeding at this age 
when fundal cancer is most common is disconcerting. One cannot l^e certain 
without curettage that an early carcinoma is not the cause of the bleeding, 
along with the estrin withdrawal. In the second place, stimulating the growth 
of the endometrium, which is supposed to be atrophic at this age, is not an 
altogether safe procedure, according to the knowledge gained from\ animal 
experimentation and clinical work. \ 

Because of our feeling in this matter we have for years used the \corpus 
luteum hormone in menopausal women except in patients wliere the iitertis had 
been removed, and our results have been comparable to those obtained by 
estrogen. The only drawback to this form of treatment at present is its cost. 
Other forms of treatment which have been suggested are testosterone propi- 
onate and x-ray of the pituitary gland. 

The vaginal smear method of the following treatment, recommended })y 
Papanicolaou and Shorr, enables objective confirmation of the subjective Judi- 
cations of the effectiveness of the treatment. It is particularly helpful in the 
handling of cases in which the patient's reports are variable and of uncertain 
dependability. In their instructive article on the subject they give a helpful 
tabular description of the progressive changes in the vaginal climacteric smear 
under treatment (Fig. 1084) and also photomicrographs of the smears in vari- 
ous stages of treatment (Figs. 1086 to 1097). In the following quotation, they 
point out the difficulties of classification, the modifications occasioned by the 
variations in the original climacteric smear, and the types of original smears. 
It may clarify the titles to point out that the term menopause" in the quota- 
tions refers to the menopause period or climacteric — hence the patient may 
still be menstruating at times and thus may have a “premenstrual type" of 
smear. It is only after ovarian involution has progressed to complete cessation 
of menstruation that the atrophic smear is found at all times. 

The variations in the urinary excretion of the pituitary-like hormones in 
climacteric patients under treatment are graphically shown in Fig. 1085, from 
the article on the menopause period by Frank, Goldberger and Salmon. 

A clasaiflcation of the progreasive stagea in the transition of the menopausal smear 
to the follicular type would greatly assist in the uniform evaluation of the effects of treat- 
ment. A detailed description of the morphologic changes would be too extensive for the 
scope of this paper and too cumbersome for practical use. Furthermore the variability in 
the initial amear picture and the overlapping in some of the alterations under treatment 
would render a rigid schema inaccurate and misleading. A simple system can, however, be 
suggested into which the most fundamental changes in the significant elements of the 
smear may be fitted. 
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This has been done in the Table (Fig. 1084). The alterations in the constituents Of 
the smear have been arranged, as far as possible, in the order in which they usually appear, 
and in relation to each other. It should be remembered that there is much overlapping, 
and considerable variability in the tempo of the various changes. Leucocytes and deep 
cells, for example, may disappear unusually early, or persist in small numbers at relatively 
advanced stages. The descriptive terms — early, moderate, advanced, and complete — are 
considered preferable to the designation of stages by numbers. 

One of the chief obstacles to a rigid classification appears to be the variability in the 
original menopausal smears. As has been pointed out, this arises from the differences in 
the degree of atrophy of the genital organs and the cyclical changes which persist after 
menopause. Although the character of the original smear bears no relation to the intensity 
of symptoms in patients with the menopausal syndrome, it will modify, to some extent, the 
changes taking place under treatment. For this reason it may be of value to describe the 
several types which have appeared with sufficient frequency and uniformity as to be readily 
recognized. 

a. The Menopausal Atrophio Type. — This is most frequently seen in the surgical menO' 
pause. It is apparently dependent on absent or minimal ovarian activity, and is associated 
with an advanced atrophy of the genital tract. It is characterized by an abundance of 
well-preserved leucocytes and deep cells, and varying numbers of erythrocytes. Mucus is 
moderate in amount and bacteria profuse. 

b. The Intermediate Type. — This is marked by a prevalence of superficial cells in rela- 
tion to the deep cells, which are also present in fairly large numbers. The superficial cells 
are irregularly formed, folded, and densely grouped. They have relatively large nuclei. 
The leucocytes are usually numerous, but poorly preserved. Erythrocytes may be present 
or absent. Mucus is moderate and bacteria are abundant. 

c. The Mucous Type. — This is featured by an excess of mucus, usually associated with 
some bleeding and typical fibrination. Deep cells may prevail or bo less numerous than 
the superficial cells. Leucocytes are abundant, but diluted by the profuse mucus, as are 
the bacteria which are also present in large numbers. 

d. The Premenstrual Type. — This has a strong resemblance to the normal premenstrual 
smear. The cells are irregularly folded, appear in dense clumps and have relatively large 
nuclei. The leucocytes are usually numerous but poorly preserved. Erythrocytes may be 
present or absent. Mucus is, as a rule, moderate in amount, but may be scant or relatively 
abundant. The bacterial flora is rich. Deep cells are usually absent, and, when present, are 
rare. 

e. The Bacillus Vaginalis Type. — This is characterized by a rich growth of a bacillus 
closely resembling the Dbderlein bacillus. Superficial cells with relatively large nuclei 
prevail. Deep cells may bo present in moderate numbers or absent. One of the chief 
features of this smear type is the fragmentation of the cells and the liberation of large 
numbers of nuclei. Leucocytes are present in fair numbers, but mostly degenerated and 
fragmented. Erythrocytes may or may not be present. Mucus is usually moderate. 

f. The Pseudo-Leucopenio Type. — This is marked by a pronounced leucopenia. Leuco- 
cytes may be found, but are usually degenerated or fragmented. Most of the cells are of 
the superficial type, irregular, and heavily grouped. The nuclei, as a rule, are relatively 
large, though small nuclei may prevail in some cases. 


Vaginal smear and endometrial biopsy studies have led to epochal gains 
in the accuracy and extent of our knowledge of the normal and abnormal 
functioning of the reproductive system. These methods are indispensable in 
the most effective experimental work, where accurate objective evidence is 
imperative, and the understanding of their forms and implications is funda- 
mental to an understanding of the physiology of these organs. 
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Fig. 1084, — Classification of smear types and transitional staEos of the menopausal period 
during treatment with ovarian follicular hormone. (Papanicolaou and Shorr — Am, J. OdbL A 
Qynec. As reproduced by Squibb ) 
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. Fla. 1085. — Variations in amount of the gonadotropic factor in the urine during treatment 
In the menopause period (climacteric). (Frank, Goldberger and Salmon — Neto York Btate J. 
Med. As reproduced by Squibb.) 






































1086. Fig. 1087. Fig. 1088. Fig. 1089. 

cvcle normal woman at the eleventh day of the menstrual 

cycle, isote aosence of leucocytes and prevalence of large flat cells with pyknotlc nuclei. 

thirty-eight ; surgical menopause before treatment. Note abundance of 

^*th large nuclei. Some erythrocytes are 
thfe^^^mucus ^ dirty” appearance and are notably free from the deep stain Indlca- 


hours after second Injection of amnlotln (total 8,000 I.U.). Note abun- 
Liancc of mucus secretion as an early effect of treatment. Leucocytes are much less numerous. 

hours later, third Injection (4,000 l.U.) was given (Feb. 21), 
smear laaen fen. 2^. Leucocytes and erythrocytes have disappeared. As trefiitment progresses 
very numerous large flat cells with pyknotlc nuclei take the place of the smaller and leas numer- 
ous cells with largo nuclei previously prevailing. 
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Fig. 1090. Fig. 109 L. Fig. 1092. Fig. 1098. 

Fig. 1090. — Smear taken Feb. 27 (total dosage now 34,000 I.U.). Early follicular phase. 
Note absence of leucocytes and mucus as well as “clean” appearance of slide. Large flat cells 
with pyknotlc nuclei are more numerous and more developed. At this stage there la marked 
symptomatic improvement In the severity and number of flashes. 

Fig. 1091. — March 4 (total dose, 58,000 1-U.), smear shows typical follicular phase, not 
unlike Pig. 1086. This Is the optimum stage in the management of the patient 

Fig. 1092. — March 16, regressive grouped type of smear induced by Insuiflcicnt oral treat- 
ment. 

Fig. 1093. — March 16 to April 1, treatment discontinued. Smear taken March 31 shows 
further regression. Leucocytes and deep cells have reappeared. Symptoms gradually returned. 
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Fig. 1094. Fig. 1095. Fig. 1096. Fig. 1097. 

Fig. 1094. — Grouped type without leucocytes, after resumption of treatment 

Fig. 1095. — May 1, after 64,000 l.U. in thirty days, smear returns to typical follicular type 
and the patient's distressing symptoms again disappeared. 

Fig. 1096. — Almost complete regression to original menopausal type of smear after dis- 
continuation of treatment. 

Fig. 1097. — Follicular phase following resumption of treatment 

Figs. 1086 to 1097. — Showing changes In the vaginal smear of a typical climacteric patient 
during administration of estrogenic substance. (Papanicolaou and Shorr — Am. J. Obst. A Gynsc. 
As reproduced by Squibb.) 
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In the handling of climacteric patients, however, the subjective symptoms 
may be taken as a fairly reliable indicator of the effectiveness of the medica- 
tion being employed. In exceptional cases, examination of vaginal smears 
may be needed as a check-test, as in a case where there seems to be marked 
exaggeration of symptoms or where symptoms persist in spite of medication 
that is ordinarily sufficient, but in general the symptoms may be taken as a 
guide in instituting and varying treatment. 

On this point, Werner concludes as follows, in his article surveying estrogenic dosage: 
"The most easily obtainable and dependable criterion of sufficient estrogenic dosage in the 
climacteric and related conditions is relief of subjective symptoms as expressed by the 
patient." He quotes the following from Broun: 

"It is quite evident from the present study that changes in the vaginal secretion are 
a much less delicate index of the effectiveness of estrogenic material than is examination 
of the uterine mucosa secured by curettage. In the smallest dosages employed t^e changes 
in the uterine mucosa were definite and striking. It is also quite obvious that symptomatic 
relief can be secured in dosages that are too small to produce definite changes iru the vag- 
inal secretion, since the group of subjects receiving the smallest dosage apparently secured 
ns much relief of symptoms as those who received larger doses. ’ ’ \ 

Werner also quotes Edgar Allen: "We have found the relief of symptoms^ a more 
accurate guide to proper dosage than the changes in the vaginal smear.’ ’ 

Other Disturbances 
Associated With the Climacteric 

Atrophic Vaginitis. — This is often troublesome and refractory to treat- 
ment in the latter part of the climacteric and in the postclimacteric (senile) 
periods. The administration of estrogen in the form of vaginal suppositories 
helps greatly in clearing up these cases. 

It was hoped that that other troublesome atrophic disturbance, leucoplakic 
vulvitis, might be similarly benefited by estrogenic medication, but so far re- 
sults have been disappointing. 

Pruritus Vulvae. — Pruritus vulvae, vaginal burning, and other paresthesias 
of the climacteric and senile periods are sometimes definitely benefited by 
estrogenic medication. In these cases it is well to employ the vaginal sup- 
pository method of administration, to be supplemented, if necessary, by oral 
or hypodermic methods. 

There are other disturbances which in some cases seem to be influenced by 
the more remote effects of endocrine medication. 

Emotional Disturbances. — Troublesome emotional and mental states are 
sometimes much benefited by endocrines of the ovarian-pituitary cycle. This 
subject is being investigated in its various ramifications, but enough informa- 
tion has already been accumulated to show that endocrine investigation and 
treatment can help many of these patients not relieved by other measures. 

Arthritis. — Certain cases of arthritis in the climacteric are benefited by 
ovarian endocrine medication. This so-called climacteric arthritis seems to 
locate principally in the knee. In one of our patients the effect was so marked 
as to be surprising. 
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The patient was referred by the orthopedist for trial of endocrine treatment before 
deciding on operation, which was being considered because of the marked swelling, dis- 
ability, and x-ray evidence of internal disturbance in the knee joint. The patient had had 
a rather sudden menopause caused by x-ray. Within two months after starting the course 
of corpus luteum therapy, there was definite improvement in the knee. This continued, 
and later the patient was able to dispense with her cane, could walk upstairs, and eventu- 
ally returned to work. Part of the swelling remained in the knee, but the tenderness and 
disability were gone. In this case the element needed to restore endocrine balance seemed 
to be the corpus luteum hormone. After considerable improvement had been secured by 
a course of this hormone by oral administration, an estrin preparation was substituted for 
the corpus luteum, to see if improvoniont could bo hastened thereby. The estrin had the 
opposite effect. The joint became worse, pain and disability returned, and the patient 
requested that she bo allowed to go back to the former medication. Return to the corpus 
luteum medication started improvement again, and it continued. 

Reports in literature indicate that in a variety of joint conditions in the 
cliinacteric, medication with ondocrines of the ovarian-pituitary cycle may be 
beneficially employed as paid of the treatment. This, however, should not be 
taken as an occasion or excuse for haphazard endocrine medication, nor for 
neglect of the thorough general investigation for which every attack of arthritis 
or rheumatism calls in order that any hidden focus of inflammation may be 
ferreted out before it results in serious cardiac complications. 

In ol)sc'ure cases of arthritis in this critical involutional period which do not yield to 
the regular treatment, it would be well to add a trial of this typo of endocrine medication 
to the systematic handling of the condition. 

Allbright, Smith and Richardson feel that the late climacteric state is a common 
etiologic factor in osteoporosis. This type usually involves the spine and pelvis. The long 
bones are seldom involved and the skull almost never. In the early stages of the disease, 
urinary calculi are common, due to increased calcium excretion. In the later stages the 
disease is likely to bo discovered by x-ray examination made because of sudden backache 
from an apparently inconsequential trauma, such as a minor jolt received when the auto 
goes over a small bump. They hold that the beneficial effect of estrogen treatment is due 
to its ability to aid in calcium retention. 

Hypertension. — In regard to hypertension in patients in the climacteric, 
about the same may be said as for arthritis. It may be added, however, that 
in a large proportion of these eases this type of endocrine imbalance seems to 
be a factor of some importance, and hence it is well to add ovarian endocrines 
as part of the treatment to take care of this factor. 

MiBcellaneous. — There are various other conditions such as involutional 
melancholia in which a disturbed endocrine balance of the climacteric may be 
a factor requiring treatment, and recognition of this fact may aid materially in 
restoring the patient’s health. 

MENOPAUSE DISTUKBANCES 

The menopause bears the same relationship to the fifth decade of life that 
the menarche does to the second decade, that is, it is the outward sign of im- 
portant physiological changes in the ovaries and the uterus. At puberty, these 
internal changes are developmental toward establishment of function, and 
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when ovarian function has developed to a certain extent, menstruation appears 
(menarche). At the climacteric, the changes are regressive toward cessation 
of function, and when it has regressed to a certain extent menstruation disap- 
pears (menopause). 

The menopause then is the climacteric cessation of menstruation. It is not 
the gradual approach to it represented by occasional amenorrhea of climacteric 
origin, but the complete and permanent disappearance of the menstrual flow. 

Problems of the Menopause. — The problems of the menopause were con- 
sidered by the authors in an article in the American Journal of Surgery 
(“ Amenorrhoea, Menorrhagia, Metrorrhagia, and Delayed Menopause”) and 
that work-up of the subject has been drawn upon freely for this presentation. 

The problems connected with the climacteric cessation of menstruation 
may be indicated by the following questions. Are the conditions /and phe- 
nomena normal or pathological? If pathological, in what way and ^hy, and 
what should be done about it? The first question brings up the inqiiiry as to 
what constitutes n normal inonopnuso. \ 

At what age does menstruation normally cease? What is the earliest age at\whicli it 
may cease and still be considered normal? What is the latest age of normal ctissation? 
These queries open a field not yet sufficiently investigated. We know that the ago at which 
the normal menopaAise takes place varies greatly in different individuals, but we do not 
know the exact limits of this normal variation. However, for the present consideration of 
abnormalities, the current approximate estimates of what is normal may be used. 

In regard to the age at which the menopause occurs, this permanent cessation of men- 
struation may take place any time within the limits of the fifth decade (age forty to fifty 
years). However, suspicion of abnormality should be aroused by menopause occurring be- 
fore the age of forty-two years or delayed to the age of forty-eight years, and the greater 
the variation below or above these limits the greater the probability of some pathological 
process. 

The definite disturbances of the menopause are two, premature menopause 
and delayed menopause. In this connection it may be well to refer also to 
certain premenopausal disturbances, namely, amenorrhea, hypomenorrhea, men- 
orrhagia and metrorrhagia. These various menopausal and premenopausal dis- 
orders will be taken up under three headings, premature menopause, premeno- 
pausal disturbances and delayed menopause. 

Premature Menopause , — Premature permanent cessation of menstruation 
may be due to some local lesion or some general condition or some endocrine 
disorder. As in the case of serious amenorrhea of an earlier age, the local 
lesions causing premature menopause are those affecting the integrity of the 
endometrium or of the ovarian functioning tissue. 

In the former class come hysterectomy and hyperinvolution of the uterus. In the 
latter class come double oophorectomy and tumors or other disease causing destruction of 
the ovaries. An incurable blood dyscrasia or some disease of the respiratory, gastrointesti- 
nal, urinary or cardiovascular systems may so weaken the patient as to cause permanent 
cessation of menstruation, and the same may be said of certain incurable disorders of the 
endocrine glands. 

In conditions which do not necessarily preclude further menstruation, an 
attempt at restoration may be made along the lines of treatment already ad- 
vised for severe amenorrhea. 
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Premenopausal Disturbances . — In premenopausal menorrhagia and metror- 
rhagia, the same treatment is to be employed for the different types of cases 
as advised for similar disturbances at an earlier age. A larger proportion of 
the bleeding cases of this late age-period have carcinoma of the endometrium 
and hence diagnostic and therapeutic curettage becomes urgent earlier in the 
disturbance. 

In premenopausal amenorrhea and liypomenorrhea, the same etiological 
factors are to be looked for as in similar disturbances at an earlier age, and 
similar treatment is to be employed for the various types of cases. 

Delayed Menopause . — Delayed menopause and late menopause are terms 
used synonymously to designate that condition in which the permanent cessa- 
tion of menstruation is delayed beyond the normal time. In the clinical con- 
sideration of this group we include all cases of late uterine bleeding, whether 
or not presenting the rhythmic character of menstruation. In giving the his- 
tory, patients usually regard any recurring bleeding as menstrual flow and an 
appearance of blood after cessation as a return of menstruation. 

Accepting this composite group for investigation, pelvic examination will 
show the cases in which the late bleeding is due to a demonstrable local lesion, 
such as carcinoma of the cervix or corpus, uterine myoma, ovarian tumor, or 
a tumor or inflammation of some adjacent structure. Further investigation 
will identify the cases presenting some extrapclvic disease which may be the 
cause of the bleeding, such as blood dyscrasia or cardiovascular-renal hyper- 
tension or thyroid disorder. 

There remains a small group of cases presenting no evident genital lesion 
nor extragenital disease to account for the bleeding, and in which the bleeding 
simulates more or less the menstrual rhythm. This is a most interesting group, 
presenting unsolved problems in pelvic physiology and pathology. The pa- 
tients are past the usual age for normal ovarian functioning and yet they 
present evidence of endometrial activity dependent on ovarian activity. 

Are these cases simply examples of unusual disparity between the age in 
years and the age in physical changes, and consequently due to run a normal 
course to a later menopause? Are they, on the other hand, cases representing 
an irregularity of functional decline which may impose a pathological influence 
on the cell activity of the involuting endometrium? We have given consider- 
able thought to this interesting problem and its practical bearings, and some 
features were presented in a previous article. The ramifications of the subject 
are extensive and space consuming, but the practical conclusions from our 
study may be stated as follows; 

1. Delayed menopause, especially when delayed to the age of fifty years, means some 
pathological condition, either in structural change or in cell activity. The influence of 
persisting irregular ovarian activity on the cells of the involving endometrium tend to 
erratic cell activity thereby favoring cancer development. In our series of 89 cases of 
cancer of the corpus uteri, there were 30 in which there was a definite interval between 
the menopause and the clinical appearance of the endometrial carcinoma. In these 30 cases 
the menopause occurred at the age of fifty years or later in 22 or 70 per cent, and at age 
of forty-eight years in 3 other cases. 

2. Endometrial hyperplasia in the endometrium of involutionary ago seems to repre- 
sent a step in the pathological progress from normal endometrium to carcinoma. Hyper- 
plasia is a very frequent finding at curettage for bleeding in this age-period when carci* 
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noma is most common. In our series of cases of endometrial carcinoma a few of the pa- 
tients had been curetted, in their home town or elsewhere, one or two years previously. 
In 3 such cases the slides of the previous curettings were available for study and each of 
them showed definite hyperplasia at that time. Here, in this one series of cases, there were 
3 instances in which curetting showed benign hyperplasia and another curetting one to two 
years later showed endometrial carcinoma. There was also an interesting specimen of a 
double uterus in which one horn showed endometrial hyperplasia and the other horn endo- 
metrial carcinoma. 

3. Delayed menopause, especially when delayed to the age of fifty years, is an indi- 
cation of aberrant endometrial activity and a warning of a tendency to endometrial malig- 
nancy. Consequently, appropriate treatment should be employed to stop the aberrant 
endometrial activity. 

4. Appropriate treatment consists usually of curettage (to stop the bleeding tempo- 

rarily and to furnish tissue for microscopic study), conization of the cervix if needed for 
chronic cervicitis, and radium treatment to stop the erratic endometrial and ovarian ac- 
tivity. If there is no malignancy in the curettings or in the cervical tissue, the |treatment 
outlined is usually sufiicient to prevent further trouble. If the microscopic investigation 
of the curettings shows that endometrial carcinoma has already developed, thm radical 
measures for that must be employed. ) 

ALLERGIC DISTURBANCES 

The fact that allergic patients may have pelvic symptoms directly refer- 
able to the allergic constitution, has been shown by Duke, Rowe, D. R. Smith, 
and others. According to Rowe, allergy may be a factor in painful periods 
with or without vomiting, in excessive or scanty periods, in prolonged periods, 
in leucorrhea, and in eczemji of the vulva. In a series of patients with allergic 
dysmenorrhea, Smith was able to give relief by proper dietary investigation 
and advice. As remarked in the chapter on Menstrual Disturbances, it is 
rather strange that this connection between allergy and dysmenorrhea (pain- 
ful uterine contractions) was not appreciated long ago, since the test material 
of antigens is the uterus of an experimental animal. 

Relief in scanty, excessive, and prolonged menstruation has been reported 
by Rowe, who recommends his elimination diets in testing suspected allergic 
cases. The mechanism by which the control of the flow results in such cases 
is not clear, but it is supposed to be due to improved ovulation. 

In allergic persons, this factor may enter into the cause of leucorrhea. 
Mucous discharge from the gastrointestinal tract and from the bronchial and 
nasal membranes has long been recognized as due in certain cases to allergy. 
In women and girls with excessive vaginal discharge, in whom there is no 
infection and in whom the vaginal smear shows a predominance of epithelial 
cells, the question of allergy should be investigated. 

Eczema of the vulva is a condition recognized as ‘sometimes due to al- 
lergy, and any case persisting despite ordinary treatment merits attention in 
that direction. 

There have been cases reported of menstrual asthma in which the patient 
was found to be sensitive to some allergen present in her own blood at the 
men.strual time. A sample of blood taken at the menstrual time was preserved 
injected in the interval period, and it caused an asthmatic attack. The pa- 
tient was cured by gradual desensitization to her own menstrual allergen. 
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In the chapter on treatment (Chapter III) attention was called to the 
necessity of allergic investigation and treatment in connection with some gyne- 
cologic disorders, and to some of the fundamentals of the subject and a table 
was given showing the proportionate prevalence of allergic reaction to the 
more common contact substances. The facts there cited and the additional 
items mentioned here show that allergic investigation should be considered in 
any erratic disturbance of uncertain origin, particularly in sudden edemas 
without obvious cause. 



Fi» 1098— A uterus removed from a markedly allerslo paUent and showing 
and e&®of the muSea and muscularla with ”°thlng to a^unt for the 
aller^v The details of this and other cases, given In the articles, furnish food for tnoueni irom 
?h. wthotoSl^dlalnostirand therapeutic standpoints. (Goodall and Power-Am. /. Obst. i 
Q-ynec,) 


Goodall and Power in a thought-provoking article on this subject, present 
Fig. 1098 as an example of allergic edema of the uterine mucosa and musculaxis. 

“Fulminating pelvic edema’’ is the term applied to an intense and wide- 
spread edema of the pelvic interior, that comes on suddenly without apparent 
adequate cause. It is accompanied by serious symptoms and usually extreme 
prostration. In fact, the sudden onset, the severity of the symptoms and the 
marked collapse suggest ruptured tubal pregnancy, and this mistaken diag- 
nosis has been made in some of the cases. It is a rare condition and presents 
a puzzling problem in etiology and in diagnosis. Most of the cases have been 






824 


MISCELLANEOUS DISTURBANCES 


. associated with chronic inflammatory lesions in the pelvis, but why the sudden 
edema and serious symptoms should develop without apparent case has not 
been satisfactorily explained. 

Possibly allergy is a factor in this intense edema localizing in the pelvis. 
The cause of the localization in the pelvis may be sensitization of the tissues 
to the products of old inflammation or of some other local condition. The 
salient features of the symptomatology and pathology of this bizarre disorder 
can best be presented by detailing a personal experience with it. Several other 
cases were found reported in literature. 

Fulminating Pelvic Edema. — The senior author was called in consultation to see a 
patient with pelvic disturbance. It was Sunday; the patient had attended church in the 
morning feeling fairly well, but while there became very sick and could scarcely get home. 
She had a chill, followed by severe headache and general aching, but no localizing symptoms. 
There was no apparent local trouble in any part of the body to account for the fdver, which 
rose to 105.5“. By evening there was evidence that the pelvis was the scat of the disturbance 
and it was then the author was asked to see the patient, about 10 p.m. \ 

Examination . — The temperature had been reduced to 104“. The pulse was rapid, but 
of fair volume. The pelvis was filled with a tender mass which surrounded the utJiprus and 
hxed it firmly. There seemed to be acute pelvic inflammation with extensive exudate, but 
there was no apparent cause, either recent or remote. The patient had always beefi rather 
nervous and this nervousness had been somewhat worse of late, but there had been no symp- 
toms indicating pelvic disease of any kind. The next day the temperature was 104,2“, pulse 
120, respiration 28, and there was much peritoneal irritation. Operation was indicated to 
check the rapidly progressing inflammation if possible, and accordingly the patient was 
taken to the hospital. 

Operation . — When the abdomen was opened the pelvis was found filled with small 
encysted collections of fluid involving the tubes, ovaries, broad ligament, and uterus. The 
cysts or pseudocysts were of various sizes, w’ere filled with clear serum and scorned to extend 
deeply into the substance of the organs involved. From the appearance, hydatid disease 
was suspected. All the cysts that it was feasible to remove were removed, and the pelvis 
drained through the abdominal incision. 

The temperature dropped within a few hours to 98“, and it did not again go high. 
During the first part of the period of convalescence it ranged from 99“ to 100.2“, and later 
dropped to normal, where it remained. The wound and drainage tract healed rapidly and 
the patient had a smooth convalescence. Laboratory examination of the tissues removed 
showed no bacteria of any kind, no evidence of hydatid disease, and no specific pathologic 
process that would adequately account for the alarming symptoms and the marked tissue 
change. 


BREAST CONSIDERATIONS 

The functioning of the breasts runs parallel with that of the ovaries and 
the uterus, as indicated in Fig. 3099. The connection of the breasts with the 
nourishment of the newborn brings them to that extent into intimate relation 
with obstetric practice. The radical treatment of cancer of the breasts brings 
them within the province of general surgery in its application of extensive 
dissection to the chest wall and adjacent lymphatic areas. Along with the 
treatment of breast cancer goes of course the diagnosis of that disease, and 
also the recognition and diagnostic observation and treatment of the various 
other conditions that may simulate cancer or require surgical care. 

There are, however, certain points of contact with gynecologic practice, 
including breasts painful at menstrual time, hypertrophy of the breasts, and 
discharge from the nipples. 
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Painful Breasts; Hypertrophied Breasts; Abnormal Discharge 

Taylor made an extensive study of chronic mastitis in relation to ovarian 
and pituitary hormones and to gynecologic lesions. The paper was based on 
the clinical and laboratory study of 261 patients with nonmalignant breast 
disturbance handled in the Memorial Hospital in the preceding two and a 
half years. It was divided into two parts — (a) a general and histological 
study and (b) a clinical study of the patients. His conclusions and comments 
were as follows: 

The general conclusion of this study is that a certain minimum activity of the ovary 
is necessary for the development of chronic mastitis but that no specific hyperfunction or 
hypofunction of the ovary is at present demonstrable. This result is contrary to hopes 
entertained at the beginning of the work and contrary to what might have been expected 
from the known proliferative effects of the ovarian hormone on the breast tissue. 

Certain exceptions and reservations must bo made. In one small group of cases in 
which swelling of the breast, sometimes with secretion, develops in the presence of a per- 
sistent follicle or corpus luteum cyst, a hormone cause is probable, but the clinical aspects 
of this condition are different from that of the common type of chronic mastitis with pain- 
ful outer quadrant induration. It is not unlikely that other unrecognized reactions of the 
breast to certain hormone states may exist. 

Even for the common type of mastitis, however, it must be conceded that the present 
method of study has not exhausted the possibilities of a hormone cause. Present technical 
methods for the clinical determinations of estrin and prolan are far from perfect and no 
satisfactory test exists for the quantitative study of the corpus luteum hormone in body 
fluids. A very slight disturbance of gland function might cause hyperplasia in the breast 
when active over a considerable number of years and yet not be obvious when studied by 
relatively crude laboratory methods over a month's time. Irregularities in the peaks of 
production or excretion of estrin may furthermore have a significance quite aside from the 
total quantities chiefly discussed in this paper. 

Finally, it is possible that the abnormal estrin effects on the breasts may be the re- 
sult of local conditions such as an increased responsivenoss to normal quantities of hormone, 
possibly as the result of local hyperemia, or a tissue concentration of the gland substances, 
bearing no relation either to the actual activity of the ovary or to the amount of hormone 
in the blood stream. 

With these reservations, the following summary is offered of the present knowledge 
of the conditions under which chronic mastitis is found to develop. 

A, The Painb’Ul Nodular Breast 

1. Jn active ovary producing estrin must he present. — (a) The painful breast is limited 
to women before the menopause and after puberty, (b) The pain and nodularity improve 
with x-ray and surgical castration, such improvement paralleling the fall in estrin excretion 
in the urine. 

2. There is no indication of an extensive ovarian activity. — (a) The histological structure 
of the painful breast does not show the uniform epithelial proliferation of a hormone- 
produced hyperplasia, (b) The 7 cases studied did not contain any excess of estrin in the 
urine or blood and in several cases the estrin excretion was quite low. (c) The endome- 
trium in cases of the painful breast does not show the hyperplasia to be expected with 
hyperactivity of the ovarian follicle, (d) Administration of considerable quantities of 
ovarian hormone to patients with the painful breast does not increase the severity of the 
symptoms. 

3. There is no indication of an underfunction of the ovary. — (a) The average excretion 
of estrin in 7 cases which were studied was within normal limits and in several of these 
cases rather high values were found, (b) The scant menstruation noted in 16.9 per cent 
of the women with the painful breast was the chief evidence for the underfiinction theory, 
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but the estimation of the estrin excretion in such cases gave normal values, (c) Consistent 
results have not been obtained in this clinic by the treatment of the painful breast with 
estrin or the ovary-stimulating hormone of the anterior pituitary. 

4. A ** dysfunction* * of the ovary remains a possibility which cannot he entirely ex- 
cluded, — (a) Belayed or irregular menstruation^ which must be accepted as a sign of a 
disturbed ovarian function, was present in 13.7 per cent of the cases, (b) Irregularities in 
the curves of estrin excretion or of blood concentration may eventually be shown to have 
some significance, but knowledge for their interpretation is at present lacking, (c) The 
multicystic ovaries observed in so many cases also may be taken as evidence of a dis- 
turbed ovarian function but they may be looked upon as well as the result of vascular 
congestion in the pelvis. 

5. A corpus luteum disorder cannot he excluded since tests do not exist for studying the 
blood and urinary levels of this hormone . — (a) The frequency of normal menstrual rhythm, 
the histological evidence of a regular endometrial cycle, and the rarity of evident disease 
of the corpus luteum in patients operated upon are evidence against this factor. 

6. There is no indication of a hyperactivity of the anterior pituitary, — (a) Prolan ap 
pears in the urine only in cases of pronounced underfunction of the ovary, which is never 
found with the painful breast, (b) An increase in prolan in the urine comparable with 
that taking place in the menopause has been excluded by the present series oi studios, 
(c) The appearance of prolan in the urine after x-ray of the ovaries occurs at the, time of 
improvement of breast symptoms. 

7. The painful breast has from the clinical viewpoint a large nervous element. — (a) The 
pain and tenderness are more marked than are to bo expected in an endocrine-produced 
glandular hypertrophy, (b) The pain radiates to the arm, neck, axilla and lateral body 
wall and may be associated with hyperesthesia of the skin of the whole thorax, (c) The 
pain and swelling in certain cases are produced or become worse during periods of nervous 
tension and may even develop abruptly within a few minutes after a nervous shock at 
any time in the monthly cycle, (d) Various associated nervous complaints are described 
by the patient including insomnia, anxiety, palpitation, blurring of the vision, mucous 
colitis, and headaches, (o) One case report exists in the literature of the disappearance 
of the premenstrual breast symptoms in one breast after the destruction of the thoracic 
sympathetic of that side. 

8. A local state of vascular congestion is a prominent feature of the painful breast . — 
(a) The gross appearance of the painful breast before menstruation with its hyperemia of 
the areola, venous dilatation, and increased weight alone suggests hyperemia, (b) The 
histological signs of this vascularity may be demonstrated in the '‘edema" of the lobule. 

(c) The relief afiforded by the onset of menstruation is usually too rapid to be explained as 
the result of epithelial regression, (d) The sudden appearance of pain and swelling in the 
middle of the cycle in certain cases cannot be ascribed to epithelial proliferation, (e) 
Simple support of the breast often causes considerable amelioration of symptoms, (f) In 
one case described with pain and hypertrophy, petechial hemorrhages occurred regularly 
before menstruation in the skin about the areola. 

9. The coincident gynecological lesions and menstrual disturbances have a possible sig- 
nificance as evidence of an associated vascular congestion and tissue edema in the pelvis . — 
(a) The common pelvic lesions are classifiable as adnexal inflammation, parametritis, retro- 
version, and cervical infection, (b) The onset of pelvic symptoms and breast pain after 
marriage, abortion, or pelvic infections is significant of parametrial congestion or inflam- 
mation. (c) The scant menstruation may be regarded as the effect of the secondary fibrosis 
in the pelvis described by many writers as the end-result of chronic pelvic congestion. 

(d) The edematous, cystic, and fibrotic ovaries may have a similar cause. 

One may offer the following provisional conclusions on the cause and nature of the 
painful, diffusely nodular type of mastitis as follows: 

1. The ovarian hormone is certainly a necessary factor, but it has not been possible 
by present laboratory methods to demonstrate any specific abnormality of ovarian or an- 
terior pituitary function. It is, however, possible that refinements in technical methods 
may eventually reveal a definite endocrine disturbance. 
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2. The conception of the disease as primarily a vascular disturbance with changes 
occurring in the interstitial tissues of the breast based on abnormal nervous stimuli ex- 
p ains many of the clinical aspects of the disease. Such a view can only be accepted with 
caution, however, because it requires the assumption of a physiologic mechanism yet largely 
undemonstrated. 

B. Breast Hypertrophy Occurs in at Least Two Forms 
1. In one group in which there is a simple painless enlargement of the breasts of rela- 
S'" endocrine factor is clearly prominent. This includes the 
rop y eveloping in childhood and in old women in the presence of the specific 



suppurative panniculitis, 
showing the distribution 
of the lesions and the de- 
gree of involvement of 
the breasts. 

Fig. 1101. — Appear- 
ance of patient on admis- 
sion, showing multiple 
areas of nodular nonsup- 
purative panniculitis of 
the breasts. ( Binkley — 
/. A. M. A.) 



ovarian neoplasms, such as the granulosa cell tumors and teratomas. Breast swelling has 
also been observed in the presence of persistent corpus luteum and follicle cysts and 
ascribed to a polyhormonal amenorrhea. Breast hypertrophy after hysterectomy may, in 
some cases, have a similar basis. 

2. The painful hypertrophies of this study were not of this type and resembled closely 
the tender nodular breasts, both in regard to their physical characteristics and the condi* 
tions under which they occurred. Hormone studies of a series of these cases gave normal 
blood estrin values, rates of monthly excretion of estrin a little higher than in the cases 
of the painful breast, but still probably within normal limits, and no increase in prolan 
excretion. X-ray of the ovaries led to a disappearance of the pain and to a reduction in 
the size of the breasts but the use of ovarian hormone by mouth or hypodermic was in- 
effectual. The coincident pelvic lesions and the incidents associated with the onset of the 
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breast eiiJargomeiit were ia geiieraJ the same as those found for the painful breast. 

The conclusions in regard to the causes of this type of hj^pertrophy must be similar 
to those for the painful, nodular breast. 

C. Aunormal Skcretjon From the Niitle 

The local physical characteristics as well as the conditions under which abnormal 
nipple secretion occurs seem to distinguish it somewhat from the two preceding groups: 
the average ago of these patients was higher; the proportion of women with preceding 
pregnancies was much greater; menstrual disturbances were more frequent, particularly in 
the form of delayed menstruation; the average daily excretion of estrin was lower; the 
secretion did not disappear at once after x-ray of the ovaries. 

In many cases, however, the characteristics of the painful breast were present, notably 
the cyclical pain and swelling, the diffuse nodularity and certain coincident pelvic lesions. 

It is concluded that the cases with abnormal secretion are a heterogeneous group, the 
following representing a possible classification of these. 

1. Cases with a non-specific discharge, serous, sanguineous or purulent, from local dis- 
ease of the larger ducts. I 

2. Cases reported in the literatyro with a definite nervous factor either in the form of 

direct stimulation of the nipple, or a central nervous system disease, such as tabes dorsalis 
or syringomyelia. \ 

3. Cases reported in the literature with definite evidence of endocrine disease) such as 
the instances of amenorrhea with follicle or corpus lutoum cysts. To this group may be- 
long the cases of temporary secretion in the early menopause, theoretically ascribable to 
the sudden decrease in ovarian activity or the increased function of the anterior pituitary. 

4. In a large group of cases one is forced to maintain the alteruativo theories noted 
for the other two types of breast disease, namely an as yet undetermined variety of en- 
docrine disturbance or a little known form of neurovascular disorder. 

While notimalignant tenderness of the breasts is usually due to endocrine 
disturbance affecting the secreting apparatus, it may occasionally be caused 
by nonsuppurative panniculitis, pictured in Figs. 1100 and 1101. A case of this 
disease was reported in detail and the literature reviewed by Ilinkley, from 
whose article came these illustrations. 



CHAPTER XVII 


THE LOWER INTESTINAL TRACT IN RELATION 
TO GYNECOLOGY 

By H. S. Brookes, Jr., M.D, 

The close anatomic and symptomatic relation between the lower intestinal 
tract and the female generative organs necessitates the consideration of this 
portion of the intestinal tract, particularly the anorectal region, in the diag- 
nosis and treatment of gynecologic affections. 

The accurate interpretation of lower pelvic discomfort requires informa- 
tion as to the condition of the immediately adjacent bladder and rectum as 
well as of the genital tract. The location of the bladder and urethra causes 
them to be palpated in the regular vaginoabdominal examination, and thus 
any existing tenderness or induration is found and leads to special urinary- 
tract investigation. As the rectum lies far back in the pelvis, it is missed in 
the vaginoabdominal palpation — and the rectal condition causing or aggra- 
vating the patient’s distress is likewise missed. The result is a mistaken or 
partial diagnosis and inadequate treatment. 

The objectives of this chapter are : to call attention to the importance of 
rectal palpation in women coming with pelvic symptoms, to indicate the cases 
requiring further rectal investigation, to give an idea of the further methods 
that may be employed, and to assist in the care of minor rectal conditions 
which the physician may wish to handle. 


History 

Rectal symptoms as described by the patient are very helpful in some 
cases, while in others they are vague and uncertain. For example, the ma- 
jority of patients diagnose every rectal condition as “piles,” and it is up to 
the physician to determine whether the “slight attack of piles” represents a 
simple varicosity or an anal dermatitis or an advancing rectal cancer. 


Examination 


Kectal Palpation.— When a patient comes with pelvic symptoms, the ex- 
amination to determine the cause or causes of those symptoms should include 
rectal palpation of the posterior part of the pelvis as well as vaginoabdominal 
palpation of the middle and anterior portions. Simple rectal palpation, before 
removal of the glove after the vaginoabdominal and speculum exammations, 
will give factual knowledge of the important hemorrhoidal area (where chronic 
irritation may cause much distress or give rise to a new growth) and of higher 
rectal and perirectal conditions. 


To those not familiar with the maneuver, it is surprising how much help wetal palpa- 
tion gives in outlining a mass in the cul-de-sac and in determining the facts in regard to 
fluctuation, nodulation, uterine or adnexal attachment, parametnal involvement and rela- 
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tioii to tlie pelvic wall. Kectoabdorninal palpation may aid materially in clearing impor- 
tant items which remain uncertain in spite of careful vaginoabdominal palpation. 

Rectal palpation of the posterior wall of the pelvic cavity enables identihcation of 
those cases in which the pelvic distress is due to arthritis or neuritis in the coccygeal area 
(coccygodynia) or to neuritis involving the sciatic nerve or sacral plexus (Fig. 244). Back- 
ache interpretation requires internal palpation of the posterior part of the pelvic cavity 
and of the posterior pelvic wall, as well as localizing palpation externally of the lumbar 
and sacral areas (Figs. 171 and 284). For combined internal and external palpation of the 
coccyx and sacrococcygeal joint (Fig. 283) the patient is changed from the dorsal to the 
semiprone position (Sims' position), on the right or left side as preferred. With the com- 
bined use of the finger inside and the thumb outside, the coccyx and lower sacrum can be 
outlined and points of tenderness accurately located. Thus it can bo determined whether 
the discomfort is due to arthritis, with the tenderness limited to the sacrococcygeal joint 
and much pain on movement of the joint, or to neuritis, with tendorness extending over 
the whole region, or to inflammation, w'ith tenderness limited to the infiltrated area, or to 
deformity (from injury or disease) so marked as to inteifere with rectal function or cause 
painful pressure on some nerve. j 

There are certain things which diminish the pain or discomfort of u^ctal bulpatioii. 
The gloved finger should bo well lubricated and the introduction should be made jaradually, 
the patient at the same time being told to ‘ Miear down’' slightly so as to relax llie sphincter 
muscle. The strong contraction or “spasm" of the muscle blocks the opening, but with 
steady even pressure and the patient “bearing down" the muscle gradually relaxes. OC 
course, any painful condition aggravates this sphinctcM spasm, and in such cases a local 
anesthetic application may be nc(‘(led, such as the ‘20 ptM cent cocaine sobitioii mciitloiietl 
under Instrumental Examination. 

Instrumental Examination. — Tin* ii(‘(*e»sity of iiistrmnenta] exaiuinalion of 
the rectum will he determinocl by the findings on rectal palpation and by the 
patient's history of her trouble. If tlierc are rectal symptoms which the digital 
palpation of the rectum does not account for, then investigation with instru- 
ments is advisable. Following are listed those ordinarily used, with methods 
of use. 

The aJiOBCope, such as l^elly's (Fig. 1102), is used for examination of tlie anal canal 
by direct light, or by light reflected from a head mirror. It is a short speculum, one aiul 
a half to two inches long; and after being lubricated, it is inserted to its full length, and 
the obturator removed. As the tube is slowly withdrawn, the canal is inspected carefully, 
observing the appearance of the nuicosa, and looking for hemorrhoids, internal openings 
of flstulae, and fissures. 

The proctoscope (Fig. 1102) is a longer instrument than the anoscopc, and is used for 
examining the upper rectum. It is about six inches long; and can also be illuminated 
either with reflected light by the use of a head mirror, or by direct light by using a procto- 
scope with a special electric light attachment. Another special attachment is a glass cap 
fitted BO that air can be forced in with a hand bulb and the rectum thus inflated (Fig. 
1102). With the patient in the semiprone position, the lubricated instrument is inserted 
gently, the obturator removed, and the condition of the mucosa and the valves of Houston 
is noted. A local anesthetic is seldom necessary for a proctoscopic examination, but may 
be needed in cases of stricture or other painful condition. Examination can usually be 
made after a pledget of cotton saturated with 20 per cent cocaine solution has been in- 
serted and allowed to remain for several minutes. If the rectum contains feces, a small 
enema of boric acid solution will usually clear it. 

The BlgmoldOBCope (Fig. 1102) is an instrument ten or twelve inches long which can 
he illuminated with reflected light or electric light attachment. The Tuttle and Yeomans 
types of sigmoidoscopes are very satisfactory, the former having a small electric light at 
the distal end and the latter having the light near the proximal end. The proximal end 
can be closed with a glass cap to which a hand bulb can be attached for forcing air into 
the rectum. The electric current comes either from dry cells or by attachment to the reg- 
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ular electric light system with a reducer. Sigmoidoscopic examination can usually be done 
without a local anesthetic; but in slightly painful conditions of the canali application of 
20 per cent cocaine solution to the surface will relieve the pain and permit examination. 
In certain cases with very painful conditions, and in apprehensive or neurotic patients, a 
general anesthetic will permit a satisfactory examination, which otherwise could not be 
made. Besides the dangers common to a general anosthetic, an added danger is the greater 
possibility of injury to the intestine when the patient is unable to complain and thus limit 
the extent of the pressure or distention. 

In the preparation of the patient, if the rectum contains feces, lavage with boric acid 
solution will usually empty the rectum and sigmoid. When the large intestine is atonic, 
more elaborate preparations are necessary. In these cases, the day before the examination, 
the patient should take three drams of magnesium sulphate; and three hours before coming 
to the office a large saline enema should be taken, followed two hours later by an injection 
of onedialf pint of clear water containing one dram of glycerin. 



Fig. 1102.— Articles for instrumental cxantinalion of the rectum, and also for treatment. 


Ill arranging the patient for the sigmoidoseoplc examination she is placed in the 
knee-chost position, unless she is particularly hypersensitive or it is difficult on account of 
physical dis^ability. The index finger is inserted first to lubricate and dilate the 
The lubricated si^oidoscope is passed while the patient strains as instructed. After the 
anal canal has been passed, the handle is gradually lowered and pushed forward until the 
end of the instrument has reached the middle portion. The obturator is removed, and one 
^ sSe the mar^^^^^ of the three or four valves of Houston. As the tube « poised on, 
these valves and^he rectum are inspected by direct vision, the instrument being B^dnally 
raised and pushed onward to the sacral promontory where resistance may be met in the 
form of 8 well-developed fold of mucous membrane. This can be effaced with the end of 
the instrument which is passed on into the sigmoid flexure. Areas of congestion Md nlcer- 
ation should be looked for. These may be evidence of simple inflammation or imtetion, 
or signs of more serious trouble, such as tuberculosis or carcinoma. 
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X-Bay Examination. — The ordinary diagnostic methods should be used before the pa- 
tient is referred for x-ray examination. Digital and instrumental examinations will differ- 
entiate the large majority of lesions of the rectum and lower half of the sigmoid far more 
accurately than the x-ray can. This does not detract from the valuable assistance rendered 
by the x-ray in certain conditions. It is usually advisable to ask for a complete gastro- 
intestinal series whenever the symptoms are not accounted for by the ordinary examina- 
tion. After giving bismuth or barium preparations, the roentgenologist, at stated intervals, 
makes fluoroscopic examinations, or stereoscopic or simple photographs. These examina- 
tions will outline the form and position of the colon, detect displacements and points of 
chronic intestinal obstruction; differentiate mechanical from physiologic delay, locate stric- 
tures and diverticula, as well as be of great value in the diagnosis of appendicitis. X-ray 
examination following a barium enema will show the length and mobility of the pelvic 
colon, obstructions by adhesions or strictures or new growths, and the efficiency of the func- 
tioning of the distal colon and rectum. After injecting fistulae with lipiodol or bismuth 
paste, x-ray films will outline the tortuous tracts. 


DISEASES OF THE ANORECTAL REGION 

The following diseases will be considered in the order mentioned: 


Pruritus ani. 
Fissure in ano. 
Fistula. 

Anorectal abscess. 


Hemorrhoids. 
Stricture. 
Proctitis. 
Foreign bodies. 
New growths. 


Pruritus Ani 

Pruritus ani, of all rectal conditions, is probably the most annoying to 
the patient and the most stubborn in responding to treatment. Because it is 
rather common and appears so simple, those who are afflicted with it cannot 
understand why it is not easily cured. 

It is a condition of the skin about the anus characterized by annoying or severe itch- 
ing, and tending to become chronic and to recurrence. At the beginning there may be no 
gross changes in the appearance other than congestion. In an effort to relieve the itching 
the patient scratches, thus producing a chronic inflammation; and the abrasions and fissures 
become portals of entry for the bacteria, so that an infective process is superimposed. In 
chronic cases the skin appears thickened, pale from loss of pigment, and moist and abraded, 
due largely to the scratching. In old cases the skin becomes parchmentlike, smooth and 
leathery, as a result of the subcutaneous fibrosis. The terminal nerve endings may be com- 
pressed by this new fibrous tissue and so aggravate the itching. The changes occur espe- 
cially in the midline, anterior and posterior to the anus, and frequently involve the vulva; 
when a large area is involved, it resembles eczema. 

Etiology. — Different writers attribute this disease to various causes; some 
believe that it is a primary disease in itself, and others say it is a symptom of 
some underlying condition. 

Murray says it is an infection caused by the Streptococcus fecalis; but others think 
the pruritus occurs first, and the infection is secondary, caused by the scratching. Diet, 
physical exercise, and certain constitutional diseases such as diabetes, allergy, ^nd endo- 
crine imbalance, seem to have some relation to it. Hill divides the cases of pruritus into 
two classes. In his first group there is a coexisting rectal disease which keeps the perianal 
skin moist with discharges; the skin becomes soggy and soft, and pruritus results. In the 
second class are the cases in which no evident cause can bo found; they are apparently 
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due to infection by the streptococcuB or other intestinal flora. Intestinal worms may cause 
itching in the anal canal or at its orifice. Pediculi or fungus organisms may be responsible. 
The presence of any condition which would prevent proper cleansing of these parts may be 
a factor. Local congestion is usually noticed in prurituS) and hemorrhoidal veins may be 
an etiologic factor. Foci of infection in the teeth, tonsils and other organs should be 
looked for. Diseased organs, far removed from the site of itching, may be the etiological 
factor. Also there may be more than one source of the trouble. 

Symptoms. — The chief symptom is a severe, tantalizing, local itching, which 
may be intermittent or continuous. It may be confined to a small area or spread 
over the entire perianal region. It is usually worse at night, causing loss of 
rest and sleep, and more noticeable in warm weather. The nervous strain and 
physical suffering may make the patient unfit for ordinary duties. 

Diagnosis. — The diagnosis can usually be made easily, based on the history 
and the examination. The early cases may have only slight skin lesions; but 
in more advanced cases the skin may be dried, reddened, wrinkled, and thick- 
ened, or blanched, moist, and macerated. 

Examination of the parts is made for worms or pediculi, ulcer, fissure, or 
suppurating sinus. Prolapsing or ulcerated hemorrhoids should be looked for, 
and a rectosigmoidal examination should be made for the source of any patho- 
logic discharge. A thorough general examination is advisable in order to dis- 
cover diseases in the various organs and tracts, foci of infection, and general 
constitutional diseases. Joslin states that the pruritus in diabetes is more likely 
to be general ; but, if local, it usually affects the vulva. 

Treatment. — The treatment depends upon the etiology, as to whether the 
condition is due to a local infection or to a coexisting rectal or constitutional 
disease. The patient should be treated for any general constitutional disease 
and for any local rectal conditions, such as external hemorrhoids with their 
ragged tags of redundant skin which prevent proper cleansing of the parts, or 
for conditions causing the formation of irritating mucus, such as prolapsing 
internal hemorrhoids or mucous membrane. Treatment should be given to 
superficial ulcers and abrasions of the anal canal and to polypi, fissures, and 
fistulae. It is sometimes surprising to note the quick relief obtained in pruritus 
by the cure of a coexisting small lesion of the anal canal. 

In the general treatment attention should be paid to the diet, limiting tea and coffee, 
prohibiting alcoholic beverages, reducing sweets, allowing small amounts of meats, and en- 
couraging the drinking of water freely, especially alkaline waters. Cotton or linen under- 
wear should be worn and also an anal pad of absorbent cotton, which should be changed 
frequently. A powder may be dusted on the cotton to help keep the parts dry, such as: 

Gm. or c.c. 


B Phenol 0.60 

Amyli pulv 15. 

Pulv. zinc oxid. q. s. ad. 30. 


The patient should be cautioned against scratching; and, if necessary, she should wear 
white cotton gloves at night to prevent scratching while asleep. Sedatives may be used 
for insomnia; but it is best not to use opium derivatives, because of the habit-forming 
danger in such a chronic condition. Sodium bromide, veronal, allonal, and similar seda- 
tives may help in producing a restful sleep. After each bowel movement the parts should 
be cleansed with cotton wet in warm water, followed by witch hazel, and blotted, not rubbed, 
dry with cotton. 
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In the local treatment applications are to be varied with the condition of the skin. 
Very often dry applications are more effective than ointments; but if tlie skin is inflamed, 
painful, and itching, soothing applications should be made. The following combination is 
helpful and should be applied as required to control itching: 

Gm. or c.c. 


Phenol liq. 4.0 

Calamin praep. 8.0 

Zinc oxid. lO-O 

Glycerin 10.0 

Liq. cal. hydrox. 30.0 

Aq. roa. 240.0 


Applications of 0.5 per cent yellow oxide of mercury give considerable relief in some 
cases. For a dry application the following powder is helpful: 

Gm. or c.c. j 


It Boric acid 8.0 

Zinc stearate 8.0 

Talcum 30.0 


In older cases in which the skin is tough and leathery, Adler applies a , ^saturated 
solution of silver nitrate, using first a 10 per cent solution of cocaine if there arc any 
abrasions present. The silver application is repeated every four or five days until the 
dead epithelium has been removed. At each visit after the application the exfoliating 
layers of epithelium are removed, the anal region is cleaned with cotton, and any excoriated 
areas are cleansed with tincture benzoin comp. This is continued until the skin regains its 
original color and elasticity. 

X-rays have been used extensively, but with relatively poor results. A small number of 
patients have apparently been cured. Temporary relief has been obtained in many cases. 
Some use fractional and others, intensive doses. 

Ultraviolet rays are theoretically a good form of treatment, because of the claim for 
germicidal action of the rays; but, practically, the results have been disappointing so far, 

lonio medication is advocated by Kolfe, of Boston. It is a form of electrical treatment 
by which the ions of certain salts having marked antiseptic properties, such as those of zinc, 
iodine, or mercury, are driven into the deeper layers of the skin by a direct current of elec- 
tricity of low voltage. The treatment is based on the fact that the disease is an infection 
of the perianal skin caused by one of the streptococcus groups. Such treatment requires 
special apparatus and experience. It has proved successful in some cases, and has given 
considerable relief in others. 

Vaccine treatment is applicable only to those cases of pruritus ani due to infection, 
usually by the Streytococous fecalis, according to Murray. An autogenous vaccine is made 
from the surface of the cleansed pruritic skin, and frequent injections are given, beginning 
with small doses and working rapidly up to massive doses. Murray apparently had more 
success with this method than other workers have had. 

Subcutaneous injections of alcohol locally have been used for their destructive effect on 
the network of fine terminal sensory filaments. With the patient in the lithotomy position 
under a Ught general anesthesia, 95 per cent grain alcohol is injected with a short fine needle. 
The needle is plunged vertically through the skin, and from 2 to 4 drops of the alcohol are 
injected in the subcutaneous tissue at each puncture. Punctures are made about % of an inch 
apart. There is very little after-soreness, and the itching stops immediately. There is numb- 
ness of the perianal skin, but there is no disturbance in the act of defecation. A few patients 
are apparently cured, and some are relieved for several years; but in many, the itching 
returns in from six to twelve months. These patients can be reinjected, thus gaining relief 
for another period. 
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Yeomans advocates the use of benacol, a nontoxiC; highly anesthetic, moderately 
antiseptic preparation. About 2 c.c. of benacol are slowly injected subcutaneously at the 
periphery of the pruritic area, the solution being distributed in a fan-shaped area to the 
anal margin. This injection takes in a single quadrant of the perianal tissues, beginning in 
the quadrant in which the itching is most intense. Treatments are repeated at intervals 
of two or three days until the whole area is injected. This course of injections may be 
repeated at intervale of live days until the itching ceases. 

In those cases of chronic dermatitis in which the vessels are obstructed and the nerve 
endings ensnared, after all exciting causes have been investigated and treated without 
relief, operation is resorted to in order to free the entangled nerves and constricted vessels 
from subcutaneous adhesions. 


Fissure in Ano 

A fissure is a break in the mucous iriembranc near the anal margin, within 
the grasp of the sphincter. It occurs most commonly in the midline, anteriorly 
or posteriorly, and is usually superficial; but, occasionally, it is deep enough 
to expose the muscle fibers. The fissure has an elliptical appearance ; but, on 
full exposure, may appear as a round ulcer. It is almost always single, and when 
multiple, it may be of si)ecific origin (syphilitic, gonorrheal, or tuberculous). 

Etiology, Constipation is considered the principal cause, the mucous 
membrane being lorn by the forced passage of hard fecal masses. The pas- 
sage or introduction of foreign bodies may traumatize the mucosa. Ball and 
Gant think that typical fissures are produced also by the tearing of the crypts 
of Morgagni; this is brought about by the deposit of small fecal masses in 
these pockets, followed by pressure on them at bowel movement. This causes 
a tearing of the valves at the edge of the crypts, the laceration gradually ex- 
tending with each passage. Other predisposing factors are any conditions 
which weaken the tissues and render them liable to abrasion, such as polypi, 
pruritus, trauma, or any type of inflammation about the anus. 

Symptoms. — In superficial fissures there is usually a sharp shooting pain 
during defecation, lasting only a short time afterward. With deeper fissures 
there is the same sharp pain with defecation, followed by a dull, dragging 
pain or ache, lasting several hours, or in some cases being constant. Because 
of the close association of the nerves supplying the anal canal and the genito- 
urinary organs, there may be reflex or referred symptoms to one or more of 
these organs which might lead to confusion in the diagnosis. 

Diagnosis. — The symptoms are so typical that a correct diagnosis can usu- 
ally be made from the history alone. On separating the buttocks and asking 
the patient to strain, the fissure can usually be seen in the midline, anteriorly 
or posteriorly. Or one may see a prominent skin tab, which frequently has a 
fissure situated at its base (often referred to as a sentinel pile). Digital 
examination to detect complicating conditions is likely to be difficult, because 
of the local pain and muscular spasm. However, local anesthesia is usually 
sufficient to relieve the pain and spasm, and permit the examination. 

Treatment. — Prophylactic treatment consists in making it a habit to have 
a daily bowel movement, keeping the parts clean, and taking proper care of 
other rectal conditions. Palliative treatment should be used in simple cases 
where the ulcer is superficial; and it may be tried also in the more severe 
cases, where the patient frequently has the morbid fear of any operative pro- 
cedure. 
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Belief is occasionally secured by palliative treatment in the more severe cases; and, 
if not, the patient has had the opportunity to see the futility of delay and becomes more 
cooperative. Best is important; and the bowels should be regulated by diet and, if neces- 
sary, some form of mineral oil should be given by mouth once or twice a day. Careful injec- 
tion of from 2 to 4 ounces of warm cottonseed oil at night through a soft rubber catheter will 
soften and help lubricate the movement. Constipated bowel movement is injurious and 
painful, and liquid movements are very irritating. 

If the pain is very severe, an ointment of cocaine or morphine, 5 to 10 grains to the 
ounce, may be applied. Applications of 15 per cent ichthyol in glycerin every four or five 
days are often helpful. The pain is relieved first by applying a 20 per cent solution of 
cocaine directly to the fissure, stretching the sphincters moderately with the fingers, and then 
applying the ichthyol on a small pledget of cotton and allowing it to remain for several hours. 

Touching the fissure with silver nitrate is a common method of treatment, with rapid 
healing in some cases. Digital dilatation under general anesthesia will usually give temporary 
relief, and, at times, permanent cure. Frequently, there is a severe pain after this/ treatment, 
which can usually be relieved by inserting a suppository, such as belladonna and opium. 

Injections of quinine and urea hydrochloride are used with good results. \a freshly 
prepared 5 per cent aqueous solution of quinine and urea hydrochloride is injected one- 
eighth inch below the edge of the fissure. Two minims are deposited beneath the skin; 
the needle is then advanced, and a total of 15 minims is gradually injected. The\ solution 
is irritating, and may cause the patient severe pain for a few minutes after the injection. 

Operative treatment consists of incision or excision of the fissure. While 
operative treatment will usually completely disable the patient for a few days, 
it will shorten the time of partial disability and suffering, and be more certain 
of preventing recurrence. 


Fistula 

A fistula is a chronic suppurating canal having one or more external 
openings about the anus, or an internal opening into the rectum, or both. A 
complete fistula has both an internal and an external opening. An incomplete 
fistula has only one opening, either external or internal. If the opening of an 
incomplete fistula is outside the anorectal line, it is called a blind external 
fistula; or if within the rectum, it is called a blind internal fistula. Usually 
there is only one internal opening, but there may be several external openings. 

Etiology. — Most fistulae develop from abscesses; and, in the rare cases 
with no previous abscess history, they are due to organisms gaining entrance 
through the abrasions of the mucous membrane, such as an anal fissure. The 
failure of a complete fistula to heal is due to the constant passage of fecal 
material and gases through the tract. In a blind internal fistula there is also 
passage of fecal material into the sinus, healing being prevented by the imper- 
fect drainage. The nonhealing of blind external fistulae is due to the constant 
motility of that area from respiratory movements, action of the bowels, and 
movement of the sphincter muscles. Tuberculosis and syphilis are also causes 
of fistulae. 

Symptoms. — Ordinarily, there is so little pain that a patient may not 
know she has a fistula, or there may be a dull ache or feeling of discomfort. 
When the external opening closes, as it often does, especially in a blind external 
fistula, there may be considerable pain until the abscess again opens and the 
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pressure is relieved. With complete fistulae there is likely to be more pain 
when the internal opening is large, thus allowing the passage of fecal material 
which keeps up the irritation and produces the extensive burrowing. When the 
internal opening is small, there is little irritation unless the stools are liquid. 

Diagnosis. — There is usually the history of an abscess that has opened 
spontaneously or has been incised. The external orifice may be a slit in the 
skin, or an ulceration of varying size, or may be a small projection or a 
cicatricial depression. A probe can often be passed through the fistula from 
the external to the internal opening ; but if it docs not pass readily, the inter- 
nal opening can often be located by inserting the finger into the rectum. The 
internal opening may be located also by injecting through the external opening 
a solution made up of two parts of methylene blue and one part of hydrogen 
peroxide. The gas liberated by contact with the discharges carries the methy- 
lene blue to all ramifications of the tract, and with a speculum one can watch 
the point from which the solution escapes internally. X-ray pictures follow- 
ing the introduction of bismuth paste or lipiodol, give one an idea of the 
number and direction of the sinuses. 

Tuberculosis is to be suspected when the fistula has a large, irregular- 
shaped opening with bluisli-tinted undermined edges. Microscopic examination 
of an excised specimen from this area will complete the differentiation. 

Treatment. — Operation is the only treatment that really offers reasonable 
hope of cure in fistula. However, because of the slight discomfort caused by 
most fistulae, and the patient’s fear of an operation and of incontinence, many 
will insist on other than operative treatment. The external opening should be 
kept free for proper drainage, by dilatation, if necessary, by hot paclcs and 
sitz baths, and by keeping the feces well formed. Injections of bismuth paste 
have been used with indifferent success. Beck’s bismuth paste is composed of 
one part of bismuth subnitrate and two parts of vaseline; this was formerly 
commonly used in the treatment of fistula in ano. Gant says: ‘‘This treat- 
ment is tedious, usually fails, and when force is used bismuth sometimes rup- 
tures the main tract, or gets caught in branch sinuses where it later causes 
irritation.” He uses bismuth only in those cases which, for one reason or 
another, are inoperable. 

In operative treatment the fistula may be incised or excised, or treated 
with an elastic ligature which gradually cuts through. 

Anorectal Abscess 

The perirectal tissues are frequently infected due to traumatism caused 
by hard stools or instrumentation. It is surprising that infection of the peri- 
rectal tissues does not occur more frequently. This may be explained by the 
fact that pus-forming organisms are not usually present in the stool, and that 
there is an extensive protective blood supply. Damage to the mucosa permits 
entrance of the organisms to the deeper tissues, with possible abscess develop- 
ment. If the abscess forms above the levator ani muscle, it will be a superior 
pelvirectal or a retrorectal abscess. If the abscess forms below the levator 
ani muscle, it will be an ischiorectal or a postanal abscess. 
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Pain, tenderness, swelling, and fluctuation will indicate the location of the 
abscess. The two important points of treatment in pararectal abscess are the 
locating and division of the internal opening, and institution of adequate 
drainage. 

Hemorrhoids 

Hemorrhoids, or piles as they are frequently called, are considered the 
most common disease of the rectum. They arc varicose swellings involving 
the veins and capillaries of the mucosa and submucosa of the anal canal, and 
are characterized by a tendency to bleed. 

Etiology. — There are many jiredisjiosing factors, such as age, sex, occupa- 
tion, habits, diet, cathartics, enemas, and complicating affections of the bladder, 
uterus, liver, heart, and kidneys. • 

Hemorrhoids are rare in infancy, being most frequently found at middle! age. They 
are said to occur twice as often in males as in females. This may i)ossible be accounted 
for by the fact that being accustomed to the regular menstrual flow, women do\not attach 
as much importance to rectal hemorrhage as do the men. A sedentary life, wli^n muscles 
become atrophied and relaxed with impairment of general health, has much influence in caus- 
ing piles. On the other hand, those engaged in heavy work, involving great straining and 
lifting, are also subject to piles. Improper diet, by causing constipation with its resultant 
straining, drastic cathartics, and atfections of the various organs, are factors in the pro- 
duction of hemorrhoids. Anything causing pressure and thus interfering with the return 
circulation, such as distended colon, large fibroids, or pregnancy, is very likely to })roduce 
hemorrhoids. Piles which develop during the last months of pregnancy will generally dis- 
appear a short time after the pressure is removed. The most satisfactory explanation of the 
basic cause is anatomic, i.e., the erect posture and the absence of valves in the portal system. 

Classification. — Hemorrhoids are divided into three main groups: exter- 
nal, internal, and mixed or combined externo-internal. External liemorrlioids 
are further divided into venous and cutaneous types, the venous types being 
either thrombotic or varicose and the cutaneous types being redundant or 
hypertrophic tags. 

hiXTEUNAL Hemorrhoids 

External Thrombotic Hemorrhoids are swellings, varying in shape and 
size from that of a pea to that of a small English walnut, occurring at the anal 
margin. They are usually single. 

Thrombotic piles usually appear suddenly, due to the rupture of a vein 
during coughing or straining, or from direct injury to the anal region. Heavy 
lifting, violent exercise, straining at .stool, or injury caused by digital or in- 
strumental examination, may be responsible for the development of a thrombus. 

At first there is a pricking or uneasy feeling at the anus; but later, as the 
bleeding from the ruptured vessel continues, the swelling becomes larger, the 
skin tension is increased, and the patient complains of the pain and swelling. 
The pain is often so severe as to prevent sleep in any position, but it usually 
subsides in two or three days. 

The diagnosis is easily made from the history of sudden onset, hypersen- 
sitiveness, acute pain, and the finding at the anal margin of a firm oval mass 
of bluish color. 
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The treatment may be palliative or operative. Palliative care consists of 
rest in bed, softening of the bowel movements, and applications of hot or cold 
packs or of a soothing lotion or ointment, such as the following : 

Gm. or c.c. 

Liq. plumbi subacetatis 16.0 B Ung. stramonii — 

Tine, opii 10.0 Ung. belladonnae 

Aq. dest. q. s. ad. 120.0 Ung. acidi tannici 

The above palliative treatment is applicable only in the small thrombi, 
operation being preferred in the large tumors or because of the slow response 
to palliative measures of the small thrombi. 

In operative Ircatineni the clot is enucleated under local anesthesia, and 
the wound is packed with a strip of gauze for twenty-four hours. Some prefer 
to remove the mass in toto, by an elliptical incision of the skin about the base 
of the tumor, and then close the wound with catgut sutures. 

External Varicose Hemorrhoids. — This type is not very common, and ap- 
pears as tortuous or pouchlike dilated veins near the anal margin. They, 
alone, cause little discomfort other than a sensation of fullness and uneasiness 
about the anus during defecation. 

The treatment is usually palliative. They may be reduced in size by rest, 
cold packs, and some astringent application. The bowel movement should be 
soft, and the conditions responsible for the persistent straining must be cor- 
rected, It is seldom necessary to operate for this condition alone, as it causes 
very little trouble ; but if one is operating for another anorectal disease, these 
enlarged veins may be removed with the Paquelin cautery or by dissection 
or ligation. 

External Cutaneous Hemorrhoids. — These are not vascular piles, but may 
be an enlargement or thickening of one or more of the normal folds of skin 
jibout the anus, or may consist of a skin tab with a broad base or a peduncu- 
lated projection. They may be secondary to cancer, fissure, stricture, or other 
diseases accompanied by a discharge which keeps the perianal skin irritated. 
This type seldom causes much trouble, except the greater care necessary to 
keep the parts clean. Pruritus may develop from insufficient cleansing. 

Treatment.— Cleanliness of the parts, regulation of the bowels, and, if the 
condition is acute, rest in bed and cold applications, will give relief. Also ap- 
plications of the calamine and phenol lotion, previously mentioned, or of a 1 per 
cent cocaine solution, if needed. 

Operative treatment cuts sliort the inflammatory period and prevents the 
possibility of recurrent attacks. Under local anesthesia this type of hemorrhoid 
can be easily removed with a pair of curved scissors, permitting the wound to 
heal by granulation. 

Internal Hemorrhoids 

Internal hemorrhoids arc vascular swellings situated in the lower rectum, 
just above the anorectal line. Typically, they consist of a conglomerate mass 
of dilated venules with chronic inflammatory changes in the connective tissue 
stroma, and a covering of rectal mucosa which is more or less diseased. 


Gm. or c.c. 
- 6.0 
. 10.0 
- 15.0 



840 


THE LOWER INTESTINAL TRACT IN RELATION TO GYNECCHjOOY 


Etiology. — Some patients give a history of an inherited structural weak- 
ness. Hemorrhoids in later life are part of a degenerative change affecting 
all the tissues of the body. The sphincters are thin and atonic, and proper 
muscular support is lacking. The upright posture and lack of valves in the 
portal vein into which the hemorrhoids drain are anatomic factors. In- 
creased abdominal pressure and straining at stool caused by constipation are 
predisposing causes. 

S3rmptoms. — Bleeding and protrusion are characteristic symptoms. Bright 
red blood is passed in smaller or larger quantities at bowel movement. Pro- 
trusion is usually a late symptom. Pain is not a characteristie symptom, al- 
though smarting or throbbing may oecur at defecation. Prolapsed internal 
hemorrhoids may become inflamed, thrombosed, and strangulated, and are then 
very painful and tender. j 

Diagnosis. — With careful examination one should be able to differentiate 
internal hemorrhoids without difficulty. The area is inspected, the patient, in 
the Sims position, being instructed to bear down while the buttocks are sepa- 
rated by the examiner. The mucosa protrudes, exposing the piles ^nd pos- 
sibly other associated conditions, such as fissures. Digital examination is of 
little help in the diagnosis of hemorrhoids unless there is throm))osis; but hem- 
orrhoids are often secondary to conditions in the bowel above, and digital 
examination will aid in the discovery and diagnosis of such complications. 
Instrumental examination by the use of the endoscope or proctoscope is of 
great help, for the longer instrument periiiits examination of the upper rectum 
and sigmoid, and on its withdrawal the hemorrhoids i)rolapse into the lumen. 

Treatment. — Palliative treatment is sometimes successful in early cases, 
and may be tried in cases in which the hemorrhoids never protrude. It may 
be used also where there is contraindication to operation, llectal injection of 
one ounce of olive oil before retiring will relieve constipation and lubricate 
the fecal mass so that it is passed without injury to the hemorrhoidal tumors. 
Ointments may prevent inflammation and relieve pain. They should be ap- 
plied immediately after bowel movement so as to come in direct contact with 
the tumors, and help in the reduction of the mass. Zinc oxide ointment is 
useful when applied on toilet paper over the index finger, or by inserting the 
perforated tip of a collapsible tube and compressing the tube, or the ointment 
of stramonium, belladonna, and tannic acid may be used in collapsible tube. 

If there is much pain, astringent and analgesic ointments are used as 
follows : 


Gni. or c.c. 


3 Cocaine hydrochloride 0.5 

Menthol 0.6 

Adips. benzoinati 30.0 


Gm. or c.c. 


Morphine hydrochloride.- 0.6 

Ext. belladonnae 15.0 

Adips. benzoinati 30.0 


Many types of suppositories containing; various drugs, such as cocaine, 
morphine, belladonna, ichthyol, aristol, or adrenalin chloride, have been used, 
and are further beneficial because their introduction tends at the same time 
to reduce any piles that have prolapsed. 
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Injection methods have been greatly exploited and are very helpful in 
certain cases, but their indiscriminate use in all kinds of cases has caused 
them to be condemned. More recently the injection method has again become 
popular as a legitimate form of treatment, when properly used in selected 
cases. The object of the injection is to set up inflammation in the pile tumor 
by the injection of an irritant. The resultant inflammatory infiltration pro- 
duces a gradual obliteration of its vessels without causing a slough. At the 
present time a 5 or 10 per cent solution of carbolic acid in almond oil, or a 5 
per cent aqueous solution of quinine and urea hydrochloride are the solutions 
most commonly used. They give very good results in many cases. It is best 
to treat only one or two hemorrhoids at a time, although several may be 
present. If prolapsed, they should be reduced before treatment is begun. 
Strangulated hemorrhoids should not be injected until the acute symptoms 
have subsided. The hemorrhoids are brought into view with a small, conical, 
fenestrated speculum; a fine-pointed needle is inserted into the center of the 
hemorrhoid, and ten minims of a 5 or 10 per cent solution are injected. The 
hemorrhoid becomes swollen and indurated, this induration lasting from ten 
to fourteen days. During this time the blood vessels of the tumor are obliter- 
ated and fibrous tissue develops, causing the vessels to shrink and practically 
disappear. If the hemorrhoidal tumor is still marked after two weeks, it 
should be reinjected. 

Operative treatment is indicated when other measures fail. Many opera- 
tions have been devised and suggested for the treatment of internal hemor- 
rhoids, but the ligature and clamp and cautery methods are the ones that 
receive general recognition. 

Stricture 

A stricture of the rectum is a narrowing of the lumen. There are two 
varieties, the annular and the tubular, and either may be congenital or acquired. 

Etiology. — The congenital stricture of the rectum is rare, and if present, 
it is usually associated with abnormalities in other parts of the body. Ac- 
quired strictures may be due to chronic inflammatory processes or trauma. 
Ulcerations heal by granulation, leaving a certain amount of scar tissue. 
Operative procedures, such as the removal of hemorrhoids, may be followed 
by stricture if too much of the mucous membrane is sacrificed or if too much 
of the submucous tissue is removed. 

Strictures at the anal orifice may be caused by too free removal of the external skin 
which in healing becomes so contracted that it will not allow dilatation of the external 
sphincter. Also, the motility of the muscle is diminished by the scar tissue infiltration. 
Strictures at the level of the internal sphincter may be due to too free removal of the mucous 
membrane or to an infective ulceration of this area, following a hemorrhoid operation. 
Strictures in the rectum proper are usually due to ulceration in the bowel or to infiltration 
around it. There is also a type of spasmodic stricture caused by worms, irritating discharges, 
foreign bodies, fracture of the coccyx, and diseased structures adjacent to the anal canal. 
Syphilis was thought to be the most common cause of stricture, but few of the lesions show 
local evidence of syphilis, and the serology is negative in a large number of the cases. A 
disease which has been recognized more frequently in recent years, lymphogranuloma in- 
guinale or lymphopathia venereum, is one of the many factors in the development of inflam- 
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matory stricturefl. The staphylococcua, colon bacillua, and atreptococcua are frequent 
cauaea of Inflammatory atricturea. New growtha within the rectum or tumora preaaing from 
the outaide may dause a mechanical narrowing or complete obstruction of the lumen. 

Strictures above the internal sphincter are found about five times as frequently in 
women as in men, occurring in the large majority of women during the childbearing period. 
The frequency in women may be attributed to perirectal extension of genital inflammation, or 
to injury in difficult labor from the use of forceps, or from long pressure of the head on 
the rectum. 

Symptoms. — history of progressive constipation and frequent incom- 
plete evacuations of the bowels, resulting in a great deal of straining and 
tenesmus, should arouse suspicion of stricture. Other symptoms are passing 
of ribbon stools, abdominal distention, and griping abdominal pains. Ulcera- 
tion usually occurs, due to the loading and distention of the colon with fecal 
matter, resulting in the passage of blood and pus. The general health is im- 
paired, the appetite becomes poor, and there are indigestion and loss Ipf weight. 

Diagnosis. — A very large percentage of strictures can be rcached\for diag- 
nosis by digital examination. One should determine the size, shape, length, 
and also the extent of infiltration and ulceration about the stricture. The 
malignant stricture gives the impression of a tumor, feeling much like the 
cervix uteri through the rectal wall, except that it is nodular and often asso- 
ciated with invagination of the mass. Tlie benign stricture is usually easily 
differentiated. If it is at the anal oi'ificc, the skin is tightly drawn down and 
will rarely admit the index finger. If it is at the level of the internal sphincter, 
there is an annular bandlike stricture; but a stricture fibove this level gives the 
impression of passing one’s finger into the mouth of a funnel. A positive Frei 
test is indicative of lymphopathia venereum. 

Treatment.— In regard to prophylaxis, proper surgical technic and suit- 
able postoperative care will prevent in most cases the formation of stricture 
following hemorrhoid and other rectal operations. Treatment depends upon 
the location of the stricture. 

At the aaal orifice dilatation causes considerable pain, so that a simple uperation is 
preferred. This consists of a division of the fibers of the external sphincter under local 
anesthesia, followed later by digital dilatation. Annular strictures near the level of the 
internal sphincter, if seen early following hemorrhoid operation, can be cared for by 
dilatation. When seen later, operation is necessary. Strictures at the level of the internal 
sphincter, or above, are difficult to liandle in regard to a cure. Considerable relief can be 
obtained by gradual dilatation up to three-fourths of an inch, and this may be repeated, as 
necessary, to maintain a fair-sized opening. Some have obtained results with the use of carbon 
monoxide snow or diathermy, the former causing a softening of the stricture from edema, 
the latter by increasing the blood supply in the scar tissue. 

In lymphopathia venereum sulfanilamide has been beneficial in many cases. Good 
results are sometimes obtained from intracutanoous injections of Frei antigen. 

Besides the surgical measures, diet and regulation of the bowels are necessary. The 
patient should have a nutritious, but not too bulhy, diet, avoiding spinach and other rough 
vegetables and, especially, rice. Constipation should be corrected by regular habits and 
mineral oil, one-half ounce three or four times a day. 

Proctitis 

Catarrhal inflammation of the rectum may have a common origin with simi^ 
lar conditions of the mucous membranes of other portions of the body; and, 
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because of the similarity of structures and continuity of the mucosa, the colon, 
sigmoid, and rectum are frequently involved in the same inflammatory process. 

Etiology. — In some people susceptible to certain reflex disturbances, chill- 
ing of the body is sufficient to produce an attack of acute inflammation. In 
others, it is produced by irritating cathartics, or by certain foods or drinks, or 
by parasites. Foreign bodies or impacted feces can produce slight wounds or 
abrasions which permit infection of the mucous membrane by the bacteria 
ordinarily present (colon bacillus, streptococcus, staphylococcus). Other bac- 
teria sometimes found are the dysentery ameba, typhoid and tubercle bacilli, 
gonococcus, and pneumococcus. The rectal mucosa is very susceptible to 
irritation by radium, and large doses used in the vicinity, for example, for 
carcinoma of the cervix uteri, may produce early or late ulceration, with very 
distressing symptoms. 

Symptoms. — Acute proctitis is characterized by sensations of heat, weight, 
and fullness in the rectum, with aching, throbbing pain, often radiating to the 
sacrum, down the limbs, and to adjacent organs, such as the bladder. Often 
there is also a constant desire to empty the rectum, with severe tenesmus. In 
catarrhal inflammation there is first a hyperemia and outpouring of mucus, 
leucocytes, and red cells. Ijater, proliferation and desquamation of the epi- 
thelium may take place. 

Diagnosis. — In acute conditions the parts are tender, and digital examina- 
tion is very painful; the parts feel hot, dry, and swollen; and there are con- 
gested areas, which bleed very easily wdien the secretions are wiped away. 

Treatment. — In the milder cases diet and rest are often sufficient. A liquid 
diet, principally of barley water and strained oatmeal gruel with broth (beef, 
lamb or chicken), is advisable. At the beginning of treatment a large dose of 
castor oil will rid the bowel of any irritating substance. In more severe cases 
local treatment should be started to relieve the tenesmus and pain, and to pre- 
vent the acute conditions from becoming chronic. Rectal irrigations, by means 
of a return flow tube, of normal saline or bicarbonate of soda or boric acid 
solution should be given, with the patient in the knee-chest position. Use one 
or two quarts of the solution and allow it to run in slowly. After this has been 
passed, the palient can be examined. The secretions are wiped away, and the 
involved areas are painted with silver nitrate solution (10 grains to the ounce) 
or 10 per cent argyrol, or 15 per cent balsam of Peru in castor oil. The irriga- 
tions should be given daily, and the local applications used at intervals of three 
or four days. Daily retained enemas of one or two ounces of olive oil are also 
soothing. 

Foreign Bodies 

Foreign bodies may lodge in the rectum after being swallowed, or may be 
inserted directly through the anus. Occasionally they may migrate from ad- 
jacent organs, or may form within the intestinal tract, such as gallstones or 
fecoliths. Foreign bodies may penetrate and lodge in the rectum as the result 
of an accident, but by far the greater majority are inserted deliberately, either 
out of curiosity, by perverts, or to relieve certain local conditions. The history 
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is difficult to obtain because of the reluctance of the patient to admit such acts 
on her part, or the patient is unaware of having swallowed anything which might 
produce such trouble. 

Some foreign bodies are expelled spontaneously, some are easily removed, 
but others may require considerable ingenuity and skill to remove without 
serious damage to the rectal wall. The ingestion of large quantities of soft 
bulky foods or agar agar, followed by a laxative, may assist in expelling 
small objects. 

Nonmalignant Growths 

The most common forms of anorectal benign tumors are polyps and con- 
dylomas. Polyps may be single or multiple. The term refers to a peduncu- 
lated growth, but does not designate the type of cell. Polyps are usually 
benign in origin, but may undergo malignant change. The most comijnon type 
of polyp is the adenoma, which usually originates from an inflammatoiy hyper- 
plasia of the glandular elements of the mucosa. Such growths occiir more 
commonly in children. \ 

The most common symptom is bleeding at stool. There may also be con- 
stipation, straining at stool, a feeling of incomplete evacuation, and occasionally, 
the tumor may protrude through the anus. These growths can usually be felt 
by the examining finger, and proctoscopic examination will show the exact loca- 
tion, size, and number of the tumors. 

Treatment consists of crushing the pedicle at its l)asc and snipping the 
tumor off with scissors, without anesthesia, or the pedicle may be ligated and 
the tumor permitted to slough off. When there is an elongated base, a wide 
excision can be made, followed by electric coagulation of the site of removal. 
In multiple polyposis, treatment consists in the removal of any irritating 
process, and accessible tumors are siiiired through the proctoscope. 

Condylomas. — These growths are also known as venereal or anal warts, 
papillomas, and verucca, but are not venereal in origin. They are caused by 
irritating discharges, and produce a tumorlike growth which surrounds the 
anus and has a caulifiower appearance. They are soft and bleed easily. Treat- 
ment consists in removing the cause of the discharge and cutting away small 
growths under local anesthesia, or removal of large growths under general 
anesthesia with the cautery. 

Cancer 

Cancer of the rectum and sigmoid occurs about as frequently as cancer of 
the uterus, and next to the stomach, they are the most common locations for all 
intestinal growths. Carcinoma occurs more frequently after middle life. 

Etiology. — Cancer of the rectum bears the same relation to that organ as 
cancer bears to other parts of the body. There are found here the many pre- 
disposing factors and precancerous conditions that are found elsewhere; and 
many thoeries have been advanced to explain the etiology, but the specific 
cause is still unknown. 

Symptoms. — ^External growths manifest themselves early to the patient, 
but in internal cancers the early symptoms are vague, with no tumor or local 
change visible to the patient. The earliest symptoms are some slight changes 
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from the regular action of the bowels, associated with tenesmus and uncom- 
fortable sensations. The symptoms gradually increase, the bowel movement 
becomes “unsatisfactory,” and the patient has a more or less constant desire 
to have a movement. The passing of blood and pus are usually late symptoms, 
as are also marked loss of weight and cachexia, as the growth in this part of 
the alimentary canal does not interfere in the assimilation of nourishment. 
Pain is an important symptom in epithelioma of the anus, but it is seldom pro- 
nounced in rectal carcinoma, unless the growth is very low or involves the 
sacral or pelvic nerves. 

Diagno8i8.~As the symptoms are not characteristic of carcinoma alone, 
the patient should have a thorough examination. Failure to make a diagnosis 
may be due to omitting the rectal examination or to an incomplete examina- 
tion, the investigation stopping when some coexisting condition is found; or 
to failure to do a proctoscopy in cases where the tumor is beyond the reach of 
the examining finger. In late cases rectal cancer can usually be felt with the 
index finger, possibly as a protuberant mass superficially ulcerated, or as a 
craterlike excavated growth with an indurated base, or as an annular con- 
striction with nodular or ulcerated surface, occurring especially at the recto- 
sigmoidal junction. In doubtful cases proctoscopy should always be done as 
a supplement to digital examination, as it will reveal tumors beyond the reach 
of the finger. X-ray examination is unnecessary for tumors of the rectum and 
lower sigmoid, but is of great help in delecting lesions higher up. 

Treatment. — The treatment of cancer of the rectum requires radical meas- 
ures, which need not be detailed here. 
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INVASION OF TflE PERITONEAL CAVITY 

For the Treatment of Gynecologic Diseases 

In the treatment of certain gynecologic affections it is necessary to in- 
vade the peritoneal cavity. This invasion of the great peritoneal sac in the 
center of the body necessarily carries with it much risk to the patient. In 
the preantiseptic days the mortality was great — so great that the operation was 
but rarely resorted to. By modem antiseptic and aseptic methods, however, 
the mortality has been reduced to a very small percentage. Though the mor- 
tality of the operation is small, we must not forget that there is a niortality 
due directly to the operation. The danger varies much in different cases, 
depending on the particular form of disease present and on the cond(|tion of 
the patient at the time of operation — but there is some danger in ever^ case. 
Attention must be called to this because some physicians seem prone to over- 
look, or at least fail to give proper weight to the faet that oecasionally a pa- 
tient, with everything apparently favorable, will die, and no one can promise 
any patient absolutely that she will survive. One may say, in a favorable 
case, that the risk is very slight and that in all probability the patient will 
go through the operation and convalescence without trouble. But though the 
risk is slight, it is nevertheless a risk, which the patient must assume when 
she finally decides to have the advised operation. 

In advising operation, the surgeon advises what he feels is best and safest 
for the patient after careful consideration of the various factors. He must 
consider not only the risk of operation but also the risk of waiting, which in 
certain cases means additional complications and increased danger. If this 
point is made clear to the patient, it aids her in a difficult decision. 

The peritoneal cavity may be entered in two ways — by abdominal section 
(incision through the abdominal wall) or by vaginal section (incision through 
the vaginal wall). 


ABDOMINAL SECTION 

Abdominal section is incision into the peritoneal cavity through the ab- 
dominal wall. This is known as “eeliotomy,” “laparotomy,” and “supra- 
pubic section.” All these terms refer simply to the incision through the ab- 
dominal wall into the peritoneal cavity and not to the subsequent operative 
manipulations carried out within the cavity. 

The incision may be located at any part of the wall — in the median line 
or laterally. The direction of the incision may be longitudinal or transverse or 
oblique, or a combination of these directions. 

There is usually some additional operative procedure carried out after the 
peritoneal cavity is opened, and this additional procedure frequently gives 
the name to the whole operation — for example, ovariotomy (abdominal section 
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with removal of an ovary or an ovarian tumor), myomectomy (abdominal sec- 
tion with removal of a myoma of the uterus), abdominal hysterectomy (abdom- 
inal section with removal of the uterus). 

Indications and Contraindications 

Abdominal operation is employed to take care of serious and disabling 
conditions which cannot be handled by less dangerous methods of treatment. 

The more common contraindications to operation are marked nephritis 
(especially interstitial nephritis), diabetes, inoperable cancer, and advanced 
pulmonary tuberculosis. 

Any chronic disease, general or local, causing marked weakness and less- 
ening the patient’s resistance, may contraindicate operation in a particular 
case. Also, acute diseases that might be aggravated by the operation, any 
condition that would contraindicate general anesthesia (if such is to be used), 
or dermatitis at the site of operation. 

All these contraindications are, of course, only relative. There may arise 
circumstances demanding the operation at once in spite of contraindications 
— that is, circumstances in which the danger of delay would be greater than 
the danger of immediate operation. But when the case is not one of extreme 
urgency, the operation should be postponed until the complicating condition 
can be corrected and the patient placed in better condition. 

Pregnancy increases the danger of abdominal section very decidedly, but 
it is not often a contraindication for the reason that the disease requiring 
operation (for example, a large tumor or an abscess) precludes the full devel- 
opment of the fetus or makes the dangers from advancing pregnancy greater 
than those from immediate operation. 

Dangers 

The immediate dangers of an abdominal section are three : 

1. Failure of the vital forces to stand the shock of the operation. This 
shock is due principally to (a) the loss of blood, (b) the handling of intra- 
peritoneal structures, and (c) the anesthesia. 

2. Failure of the vital organs (heart, lungs, kidneys, and gastrointestinal 
tract) to perform the extra work thrown on them in the first few days follow- 
ing the operation. 

3. The development of infection, causing general peritonitis or localized 
suppuration. 

PREPARATIONS 

For Abdominal Section 

In order to reduce to a minimum the dangers of the operation, careful 
preparation is required. 

The various items of preparation may be conveniently grouped under 
three headings, which will be considered in the following order : 

A. Preparation of the patient. 

B. Preparation of instruments and dressings. 

C. Preparation of operator and assistants. 



848 


INVASION OP THE PERITONEAL CAVITY 


A. Preparation of the Patient 

The patient, having been subjected to a careful general examination, in- 
cluding urine analysis, to exclude contraindications, is sent to the hospital 
one or two days before operation, that the proper preparation may be carried 
out. Of course there are cases of rapidly spreading pelvic inflammation, or of 
intraabdominal hemorrhage or injury, in which the abdomen must be opened 
at the earliest possible moment. In such a case there is no time for preliminary 
preparation — careful immediate sterilization is carried out and the abdomen 
is then opened. But when the case is not an emergency one, the preliminary 
preparation should be made. It gives the patient a decidedly better chance of 
complete and uninterrupted recovery. 

Medication . — Sloep is important, and it is well to have a regular order for sodium 
bromide or other sedative, to bo given as needed to quiet the nervous system and avoid 
wakefulness. \ 

A preanesthetic sedative eliminates the anxiety of the trip to the operating r6om and 
starting the anesthesia, and also reduces the amount of anesthetic required. For t^iis pur- 
pose, morphine sulphate, i/4 gr., and atropine sulphate, i/Jso gr., given about forty-fi^e min- 
utes before operation, are used by many. For some years the authors have been', using 
hyoscine-morphia analgesia as a preanesthetic sedative, and with much satisfaction. Morphia 
sulphate, ^ gr., and hyoscine hydrobromide, about Viao ampule — & W), are given 

hypodermically one hour and forty-five minutes before the operation. The hyoscine (but 
not the morphia) is repeated forty-five minutes later, i.e., one hour before operation. The 
patient is then kept quiet with the room darkened until taken to the operating room. 

The hyoscine-morphia analgesia eliminates the prcoporation anxiety, which is so trouble- 
some to some patients and more or less troublesome to all. As a rule, the patient knows 
nothing about the trip to the operating room and the induction of anesthesia and is sur- 
prised when she learns that the operation is over. Also, the patients take the anesthetic 
more quietly and require less for operations of the same length. Again, there is less post- 
operative vomiting and distress. The dose of the drugs should of course be adjusted to the 
size and condition of the jjatient, being somewhat less than the above for small or weak 
individuals. 

When spinal anesthesia is to bo employed the following preanesthetic sedation is pre- 
ferred: ten grains of sodium barbital are given by mouth one and one-half hours before 
the operation. 

Hypodermic injection of pantopon, one-third of a grain, with scopolamine, one one 
hundred and fiftieth of a grain, is given one hour before the operation. The patient's ears 
are stopped up with cotton, the eyes covered and the room kept quiet. 

Light diet is to be given up to and including noon of the day before operation, then 
liquids only, but with water in abundance. After midnight, just preceding operation, noth- 
ing is to be given by mouth but water, and the water may be continued to within an hour 
of the operation. 

An enema is to be given the night before, and again the next morning. The idea is 
to have the intestinal tract in as nearly normal condition as possible, with just a good 
clearing out of the lower bowel just before the operation. Experience has shown that this 
simple method of preparation brings the patient to the operating table in better condition 
and causes less disturbance after the operation than the prolonged dieting and purging 
formerly employed. 

In cases of marked habitual constipation and cases in which the bowels are not to 
be moved for some time after operation, such as in repair of complete laceration into the 
rectum, it is well to clear out the intestines some days before, but avoid prolonging in- 
creased peristalsis to the operation. When there are complications that may necessitate 
resection of the intestine or opening of the stomach, then, of course, the usual preoperative 
measures for approximate sterilization of the upper intestinal tract would be indicated. 
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Preliminary Sterilization of the Field . — In the preparation of the operative field, as in 
the intestinal preparation, the trend of practice has been toward simplicity. It has been 
found that some of the measures formerly employed served to irritate the skin and in- 
creased rather than diminished the chance of inflammation. This was true particularly of 
the strong antiseptics applied for long periods preceding operation. Instead of the exten- 
sive soap poultice and the prolonged antiseptic pack, the following method, with minor 
modifications, is now employed generally: 

The afternoon before operation the abdomen is lathered and shaved. It is then scrubbed 
with green soap and, after soap is removed, with sterile water, and then the surface is 
washed with alcohol. The cleansed surface is covered with a sterile towel or sterile cotton, 
held in place with a binder. 

In most of the gynecological cases vaginal preparation also is needed, because part 
of the operation is vaginal or the vagina is to be opened into or conditions may be found 
requiring it to be opened. On this account, preoperative vaginal preparation along with 
the abdominal is made routinely, unless otherwise ordered in some exceptional case. 

In the preliminary vaginal preparation, the pubic region, vulva, and perineum are 
shaved, and a douche is given. Then 8 c.c. of 1 per cent solution of neutral acriflavine in 
glycerin solution) is injected into the vagina, and a sterile perineal pad applied. 

Next morning, after the enema has been expelled, another vaginal injection of the acri- 
flavine solution is made and the pad applied. 

Catheterization. — A convenient time and place for the catheterization is 
during the preparation in tlic operating room immediately preceding operation 
— during the vaginal preparation if made; otherwise just before the abdominal 
preparation. Catheterization at that time has the added advantages of empty- 
ing the bladder immediately before operation (instead of an hour before, after 
which a troublesome amount of urine may collect in some cases) and of avoid- 
ing disturbance of the patient while hyoscine sleep is being induced. 

Preparation in Operating Room. — The final sterilization of the abdominal 
field is ordinarily carried out as the patient is being anesthetized, though excep- 
tionally it may be advisable to complete this preparation before the anesthesia 
is begun in order to save time under the anesthetic. As previously explained, 
vaginal preparation also is advisable in most abdominal cases, and this is usu- 
ally completed just preceding the abdominal preparation. If the patient is in 
good hyoscine-morphine sleep, no additional anesthesia is needed for the vag- 
inal preparation, which may be immediately proceeded with. 

The patient's hips are drawn to the edge of the table and the feet are supported out 
of the way by stirrups. The external genitals and vicinity all round are cleansed thor- 
oughly with green soap and warm water, using gauze or cotton balls, rinsed with sterile 
water, and then with bichloride or cyanide solution. 

Catheterization is now carried out with strict asepsis, the labia being held away and 
the meatus specially cleansed. The sterile catheter should be lubricated and care should 
be taken to avoid contaminating the bladder portion with soap or irritating antiseptics. 

The vagina is then cleansed with green soap and warm water, rinsed with sterile 
water, and then with bichloride or cyanide solution, using small pieces of gauze or cotton 
and opening the vagina with a speculum. If the opening is too small for the speculum, a 
finger may be used beside the sponge forceps. The details of vaginal preparation are ex- 
plained later under Vaginal Section. 

If the operation is to be complete abdominal hysterectomy, some iodine solution is 
applied to the vaginal vault, and removed with alcohol. If the hysterectomy is for a con- 
dition accompanied with infective uterine discharge, the cervix is grasped with a tenaeulum 
forceps and the uterine cavity is packed with a quarter-inch gauze drain moistened with 
iodine solution. 
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When the vaginal preparation is finished, the patient is drawn back to the 
proper place on the table, the leg supports are removed, and the abdominal 
field is prepared. In arranging the patient on the table for the abdominal 
preparation and operation, watch that the knees are just at the joint of the 
table top, so that they will bend with the joint when the feet are lowered 
slightly in the later Trendelenburg position. When the patient is in position 
and the arms and hands are arranged safely (Fig. 1103), the abdominal sur- 
face is painted with the iodine solution over the large area shown in Fig. 1104. 




Fig. 1104. 


Pig-. 1103. — ^Another safe i osltlon of the arms during anc.sthesia, and the preferable one 
for abdominal operation. This effective arm protection Is secured by the u.se of the special arm 
restraint. When ready to restrain the arms, the upper flap is raised out of the way and the 
lower flap is brought up over the arm and tucked under the patient, taking enre to smooth tt out 
so that It goes well above the elbow and also down to the middle of the fingers. Then the upi'cr 
flap is brought down over the arm and tucked securely under the patient. The hand should lie 
flat oi: the table, as indicated by the Angers in the illustration. 

If there should be some loosening during anesthesia, the upper flap is again pushed well 
under the patient when relaxation is attained. 

This illustration shows also a step in the operating room prep.aratlnn of the or)crative field. 
The vaginal preparation (which is advisable In most cases of abdominal operation for pelvic 
disease) has already been made, the patient has been pulled up on the table to the position for 
abdominal operation, the leg supports used in the vaginal preparation have been remo\‘ed, and 
the abdominal surface Is exposed preparatory to painting it with tincture of iodine (7% per 
cent). 

Fig. 1104. — Preparation of operative field. The abdominal surface painted with tincture of 
Iodine, which will be Immediately removed with alcohol. (Crosacn — Gynecology for Nurses.) 


Particular care should be taken to sterilize the depth of the umbilical depression, to 
rub in the solution along the line of incision, and to extend the sterilization clown over the 
pubes well beyond the lower end of the incision (Fig. 1104). Iodine is a skin irritant and 
must be removed with alcohol. Consequently, particular care should bo exercised in apply* 
ing it, that none be allowed to run down where it will escape removal; e.g., to the patient's 
back or in the genital creases between the thighs. Also, in the removal with alcohol, be 
sure that no iodine is left around the edges or elsewhere. Some patients have an idiosyn- 
crasy to iodine and any left on the skin causes dermatitis, particularly under the adhesive 
strips. In this preparation, it is well to use forceps for holding the gauze pieces, as this 
eliminates contact with gloves and gown sleeves. 

In applying the iodine to the abdominal surface and in removing it, special care must 
be exercised to avoid contaminating the median sterilized area from the unsterilized sides. 
Keep in mind that the incision is to extend down to the pubic area, and consequently there 
must be no movement of the gauze swab across this site from the lateral edges of the field. 

To avoid such contamination it is necessary to follow a definite plan of procedure 
with two points in view; namely, (a) no movement of the swab from an unsterilized to a 
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Sterilized area and (b) no movement of the swab from the pubic area (with its numerous 
hair follicles and greater bacterial content) up over the abdominal surface. At llrst thought 
it may seem that tliis could be easily accomplished by simply making all movements out- 
ward from the incisional area. But this is time-consuming, and unless the swab is dis- 
carded at the end of each stroke material is carried from the far lateral areas to the center. 
The following jdan is effective, easily followed and may be carried out rapidly (a point of 
importance in saving lime under anesthesia). 

The first step is thorough application to the depth of the umbilicus, with discarding 
of that swab. Then by circular motion, enlarging from the umbilicus, the central area is 
sterilized down to near the pubic area, as shown in Fig. 1105, one or two swabs being used 
as needed. In the second step, with downward and outward strokes application is made to 
the pubic area and adjacent thigli surfaces (Fig. 1106), changing swabs as necessary to 
avoid recontamination of sterilized surfaces. Then, in the third step, with a fresh swab 
or two application is made to the outward portions of the abdominal field (Fig, 1107), giv- 
ing the complete coverage indicated in Fig. 1104. The same plan is followed in the rapid 
removal of the iodine with alcohol swabs. A final firm wipe is made from the umbilicus 
down the median line and over the pubes. 



Fig. 1105. FIs. 1106. FIs. 1107. 

Figs. 110.5 to 1107. — Sterilization of operative field. These Illustrations are employed to 
emphasize the necessity of care and systematic procedure In this Important feature of prepara- 
tion for operation. As exi)lalned in the text, in order to avoid recontamlnatlon of partially pre- 
pared surfaces, the sterilization proceeds by three distinct steps. 

Fig. 1106. — Completing the first step. Fig. 1106. The second step. Fig. 1107. Starting 
the third step, which when finished gives the complete coverage shown In Fig. 1104. (Crossen 
and Crossen— OpemfiVe Oynecology,) 

When the sterilization of the operative field has been completed, the area 
is draped with the sterile coverings, the patient ^s hips are elevated to the 
Trendelenburg position, and the small platforms for the operator and assistants 
to stand on are slipped into place (Fig. 1108), 

When preparing to place the Mayo table over the patient, the leg-rest is 
dropped slightly and then the table is slipped into place. This lowering of the 
feet in the Trendelenburg position should be very slight, only enough to level 
them out of the way of the Mayo table. Any considerable dropping of the feet 
and legs increases the tension of the abdominal wall, and is to be avoided. 

The sponge bag is clamped to the laparotomy sheet at a convenient place 
as indicated in Fig. 1108, in order to facilitate pulling the strip-sponge out of 
the containing bag and placing the soiled portions in the receiving compartment. 
The sponge-end of the bag should be at the puhic end of the incision so that the 
sponge passes to and from the pelvic cavity always over the puhic area^ which 
is free of forceps. 
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In the operating room after anesthesia, all preparations should be carried 
out rapidly. Every minute’s prolongation of the preparation takes time which 
may be urgently needed at the critical stage of the intra-abdominal work. This 
is a very important point, and it should be repeatedly impressed on assistant 
physicians and nurses. Every preparation should be carried out as rapidly as 
accuracy will permit. The saving of seconds and minutes under anesthesia is 
much facilitated by good teamwork among those engaged in the preparation of 
patients. The repeated emphasis of this point by the chief assistant phj^sician 
and by the nurse supervisors will create an espHt de corps that makes for rapid 
accurate work — to the benefit of every patient handled and to the added satis- 
faction of all concerned. 



Flff. 1108. — Preparation of operative field. The patient has been elevated into the Tren- 
delenburg position and the continuous-strip sponge bag has been clamped In place. The small 
platforms for the operator and assistants to stand on have been pushed Into position. 

The gauze-strip sponge bag is in position. Notice that the sponge-end of the bag is at the 
pubic end of the operative field, so that the sponge will be carried into and out of the pelvis 
over the pubic area which is free of forceps. (Crossen — Gynecology for Nurses.) 


B. Preparation of Dressings and Instruments 

The dressings, pads, towels, sheets, gowns, instrument trays, and basins 
are all put through the steam sterilizer, and kept wrapped ready for use. Atten- 
tion may be called to certain special points in the preparation and arrangement 
of the sponges and instruments. 
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Sponges. — In regard to the form of sponges to be used, the authors stiungly 
recommend the oontinnous gauze-strip sponges for abdominal work. The 
numerous detached sponges ordinarily used are dangerous and have led to 
many serious results. A sponge left in the peritoneal cavity following an 
operation constitutes one of the most deplorable accidents of abdominal sur- 
gery. This is not a new subject. Much has been written upon it and many 
cases have been reported, and many suggestions have been made as to pre- 
ventive measures. But all such measures hitherto proposed have broken down 
under the various circumstances and vicissitudes of surgical work, as evidenced 
by the facts cited in an extensive monograph by the senior author. In this 
connection attention must be called to the following facts: 

a. Sponges are lost in the peritoneal cavity much more frequently than is generally 
supposed. And it must be kept in mind that the reported cases represent only a small pro- 
portion of the recognized cases, for, naturally, the accident is not given publicity except 
where there is some special reason for doing so. In any large body of surgeons, a little 
experience meeting, in which testimonies are freely given, will bring to light a number of 
un reported cases of this accident. 

Furthermore, many cases are not even recognized. The patient dies with evidence of 
peritonitis*, there is no suspicion of any foreign body having been left in the abdomen, no 
postmortem examination is made, and the death is supposed to be due to ordinary peri- 
tonitis. The possibilities in this direction are indicated by the fact that in a reported 
series, in thirty-nine of the cases the accident was recognized only on postmortem exami- 
nation, when the sponge was found, but would have remained unknown had there been no 
autopsy. 

b. It is a most serious accident. In the large series of cases collected, more than one- 
fourth of the patients died, and of those who recovered many went through weeks and 
months of suffering. 

c. To persons outside the profession the accident seems absolutely inexcusable. They 
can understand how other complications may arise, such as hemorrhage or sepsis or kidney 
failure, in spite of every precaution, but they can imagine no reasonable excuse for allow- 
ing a sponge to be lost in the patient's interior. To those not familiar with surgical work 
it seems past belief that the surgeon would carry into the peritoneal cavity anything the 
removal of which was not provided for with absolute certainty. 

The growing cognizance of the public in regard to the occurrence of this accident and 
the feeling in regard to the responsibilily for it are reflected in the increasing number of 
lawsuits connected therewith. 

d. There has hitherto been no sure preventive method which was applicable in all the 
circumstances of abdominal surgery. The list of preventive measures recorded shows that 
much thought has been given to devising means for preventing this accident. Buies inter- 
minable have been proposed, and expensive and cumbersome racks and stands devised for 
the purpose. Not one of these devices, however, has proved absolutely safe, for the reason 
that in their use the certain removal of all sponges carried into the abdomen depends on 
the studied attention of the operator or on a system of attentive cooperation among as- 
sistants and nurses. While such attentive cooperation is entirely feasible under ideal con- 
ditions and with ideal persons, the fact remains that it is not secured and is not likely to 
be secured under the variable circumstances of abdominal work. The many emergencies 
which arise in the course of abdominal operations, the changing of assistants and nurses, 
the hurried operations at night in the hospital with insufficient help, the operations In pri- 
vate homes where the patient cannot be taken to the hospital at all — all these conditions 
play havoc with safety arrangements depending upon a nicely balanced system Of rules 
and cooperation or on the use of cumbersome racks or stands, 
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There is not space here to take up in detail the various ways in which mistal^s have 
occurred; suffice it to say that a review of the cases where dependence was placed on count- 
ing shows an appalling list in which a sponge was left, because one was hastily torn in two 
and one>haIf forgotten^ or an extra one was primarily included in the bundle and missed in 
the counting^ or an extra one was secured for an emergency during the operation, or some 
loose piece of gauze, not intended for intraperitoneal use, slipped in while near the wound, 
or a mistake was made in the final count of the sponges removed. It is astonishing what 
slight inattention may lead to a sponge being left, and the consequent death of the patient. 

The method of attaching a tape to each sponge and then fastening a forceps to the 
ape and at the same time to the abdominal sheet is the method probably in most general 
t has a record of many accidents the tape pulled off the sponge, or there was a 
to attach the forceps, or the forceps failed to hold well. In one case recorded the 
sponge, tape and forceps were all lost in the cavity. 

n, ♦ difficulty of guarding absolutely against leaving a sponge in the abdomen is such 
a en ire security against this fatal accident is counted one of the unsolved prtoblems of 
nbaominnl work. Practically all writers on the subject state that there is not guaranty 
against its occurrence, even in routine hospital work and with all the rules of cooperation 
and the special apparatus designed to prevent it. Nougebaucr, in a most exhaustive con- 
sideration of the subject, comes to the conclusion that the accident is, to a certnii extent, 
unavoidable. Schachner, in an excellent paper, states, “So long as surgeiy continues an 
art, just so long will foreign bodies continue to be unintentionally left in the abdominal 
cavi y Findley states, “In former years the abdominal surgeon was seriously disturbed 
y well-grounded fears of secondary hemorrhage and sepsis, but surgery has mastered these 
problems to a largo degree and they are little feared and seldom experienced. Now it is 
the thoughts of the sponge that disturb the night’s repose when the report comes that 
something has gone wrong with our patient. The operator never can rid himself of the 
eeling of uncertainty as to the possibility of leaving a sponge.’’ This expresses very well 
the feeling of those who have given attention to this subject, and particularly of those who 
have personally experienced the accident and have thus been brought face to face With a 
concrete exemplification of the inadequacy of the usual methods. 

Tlie continued occurrence of this fatal accident and the failure of the pre- 
ventive methods in general use constitute suiBcient reason for emphasizing a 
method which the authors have used with much satisfaction for many years. 
This method gives entire security and at the same time is simple and inexpen- 
sive, and is effective in all conditions of abdominal work — in the emergency 
operation in the country with unfamiliar assistants, as well as in the routine 
hospital work. The failure of the safety methods in general use is due to their 
dependence upon sustained attention concerning the sponges, which attention 
on the part of the surgeon cannot be given to the sponges, for it is required 
elsewhere. A method, to be effective under all circumstances, must be prae- 
tically automatic, insuring the removal of all gauze without particular atten- 
tion on the part of any one at the time of the opera tionT 


The Method 

The underlying principle of this method is the elimination of all detached 
pads and sponges. In place of them long strips of gauze are used, each strip 
being packed into a bag in such a way that it may be dra^vn out a little at a 
time as needed. 

The eenimr author waa led to a study of the subject and the adoption of this method 
by an unfortunate experience. Following the usual technique he operated for years without 
accident, and then one day he left a gauze pad in the abdomen. The case wae one of diffuse 
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pelvic suppuration, requiring extensive drainage, and, fortunately, the pad was discovered 
and extracted through the drainage opening about two weeks later. The patient recovered 
without serious result from the accident — but the lesson was not lost. He determined to 
find some method that would really prevent such an accident — a method which would be 
entirely under the control of the operator and first assistant (a greater division of respon- 
sibility increases the danger), and one which would occasion no delay in the closing steps 
of the operation. 

In persuance of this idea the method described in the illustrations was devised. The 
object of the method is to make the removal of all sponges automatic, and therefore inde- 
pendent of sponge counting and other uncertain procedures. The essential feature of this 
nlethod is the substitution of a long gauze strip for the ordinary detached sponges, the 
greater part of the strip being always outside the abdominal cavity. The strip is ten yards 



Flff. 1109. — Articles for abdominal sponging and packing. 

A, The filled bag, folded and ready to be wrapped for sterilization and storage. B, The 
heavy rubber sheeting for packing back the intestines. This Is very heavy pure gum rubber dam 
No. 20 gauge, measuring 18 by 86 inches. The lighter weight rubber dam was found not satis- 
factory for this work. (Crossen and Crossen — Operative Gynecology.) 

long. Two strips are made by dividing the yard-width of gauze in the center and folding 
each half longitudinally to six thicknesses. Each strip is therefore ten yards long, about 
three inches wide, and has six thicknesses of gauze. For protection and convenience in 
handling, the strip is packed into a small muslin bag, five inches wide and ten inches deop^ 
The end of the strip is stitched near the top of the bag, and the strip is then packed into 
the bag in such a way that it may be pulled out a little at a time, as needed. The filled 
bags are aterilized and are then ready for use (Fig. 1109, A)» At operation, the bottom 
of tho bag is clamped or pinned to the abdominal sheet, and the gauze strip is pulled out 
a little at a time as needed for sponging. For packing back the intestines, sheet rubber is 
usadl Experimentation with different sizes and weights resulted in the adoption for rou^ 
tine use of a piece 18 by 36 inches of very heavy pure gum rubber sheeting, No^ 20 gauge 
(Pig. 1109, B). This may be folded as desired- 
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The arrangements for abdominal packing and sponging thus become verj simple (Fig. 
1109). The intestines are packed away from the field with the rubber sheeting and the 
sponging is done with the continuous-strip sponge. 

This method eliminates all chance of leaving a piece of gauze in the abdomen, for a 
large part of the strip is always outside the cavity, and the end is fastened securely outside. 
An important point is that the sure removal of all gauze is practically automatic. It does 
not depend on the accuracy of a hurried counting of sponges at the close of the operation 
or catching each spongetape with a forceps as it is put into the cavity, or on a studied 
* * watching what sponges go in and what sponges come out of the cavity. ’ ' Those methods 
that depend for safety on the observance of complicated rules or on the strict following 
of a regular routine, or on the constant attention of the operator, have all broken down, as 
reported cases clearly show. A method, to be safe and suitable for general use, must be 
practically automatic in the removal of all gauze carried into the cavity, must be compara- 
tively inexpensive in materials and preparations, must be fairly simple and convenient in 
use, and must be applicable in every environment, including emergency work in the country. 
These requirements are met by the method here described. 

The dangers from hemorrhage and sepsis in clean cases have beenUargely 
done away with through improvements in technique, and now this other seri- 
ous menace in abdominal work should be eliminated. The patient has a right 
to demand, and is demanding as the many lawsuits show, that real promotion 
be afforded against leaving a sponge in the abdomen. It seems only justice to 
those who intrust themselves to our care that we should provide absolute security 
against this fatal accident, so far as such security is practically attainable. 

This method also simplifies the preparations for abdominal section — all the 
many pads and sponges of various sizes being replaced by two strips of gauze. 
The gauze is simply folded and then tacked by a few stitches at each end to 
prevent unfolding. Nurses as a rule welcome the method, stating that it is 
much less troublesome than the sewing of the numerous small pads and sponges. 
The bags may be used again and again after sterilization. 

Long Instruments 

In about one-fourth of the recorded cases of a foreign body left in the 
abdomen, the article left was a forceps or piece of an instrument or other 
small object used about the wound. This calls attention forcibly to the fact 
that small instruments should not be allowed about an open abdominal wound. 
Neugebauer long ago called attention to this danger of small instruments, and 
urged the use of long instruments exclusively in abdominal work. 

Many surgeons have adopted this safety measure, but there are many others who seem 
to give no thought to the matter, and continue to use numerous small instruments in this 
dangerous locality. It may not be possible at present to prevent entirely the accident of 
leaving some article of the surgical armamentarium in the abdomen, but it is possible to 
reduce the danger to a minimum by the use of long instruments exclusively, and it seems 
to me that all those who are engaged in abdominal surgery should be led by common pru- 
dence to adopt this simple expedient. The details, as carried out in the authors’ work, are 
as follows: Every instrument used about the wound is long — so long that a portion of it is 
practically always outside the abdominal cavity. Again, if by accident such an instrument 
should slip entirely into the cavity, its length is such that it would almost certainly be felt 
when the hand is carried into the cavity for the final palpation before closing. All the 
artery forceps, dissecting forceps, tenaculum forceps, pedicle needles, scissors, and other 
instruments for internal work are from six and one-half to eight inches long, the shortest 
being the large dissecting scissors (six and one-half inches). The shortest instrument used 
anywhere about the wound is the scalpel (six inches), which is laid aside as soon as the 
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peritoneal cavity is open. The needles and Murphy buttons are not brought near the 
wound, except when held with a forceps or with a suture attached. No Michel clamps (for 
holding rubber tissue or gauze along the wound margin) or other small unattached objects 
are allowed near the wound as long as the peritoneal cavity is open. 

It is not necessary to take space for instrument lists for various operations 
or the details of their sterilization and arrangement. The operating-room 
nurses have their complete lists and directions covering these items, which be- 
long to nursing and may be found in detail in the books on the subject, for 
example, the authors* Oynecology for Nurses, 

Suture Materials . — Many different types and sizes of catgut are used by 
different operators in pelvic abdominal work. To simplify matters the authors 
have adopted three kinds for routine use. For ligating and suturing specially 
heavy pedicles, No. 1, forty-day catgut is used. This long-lasting catgut an- 
swers the purpose where a strong, lasting approximation is necessary, as in 
fastening the broad ligament pedicles to the vaginal vault in complete hyster- 
ectomy, For ordinary pedicle ligation and approximation, we prefer catgut 
that is more quickly absorbed, such as the twenty-day catgut. The terms 
'' forty-day** and ‘'twenty-day** refer to the lasting period in connective tissue, 
but the lasting period is very much less on peritoneal surfaces and especially 
on mucous surfaces. 

The plain catgut is used, in slender intestinal needles, for suturing in con- 
servative work on the ovaries and tubes and for suture-ligation of the meso- 
appendix and other small delicate pedicles. It is used for tying the stump 
of the appendix, preceding the silk or linen inverting suture, and also for the 
closing skin suture. 

The twenty-day catgut is used for all the layers of the abdominal wall 
except the skin, and for inside ligating generally. 

Arrangement of Sutures and Ligatures 

The progress of an operation is much facilitated if all the sutures likely 
to be used are threaded and ready before the incision is made. In preparing 
for the ordinary abdominal operation for pelvic disease, it is well to have needles 
threaded as follows: 

Four Mayo needles, each threaded with half a strand of No. 1, twenty-day chromic 
catgut. It is well to tie the end of each suture in the needle by a half knot. Chromic cat- 
gut is stiff and should be softened by being soaked for a minute in water or by being 
drawn once or twice through wet gauze. 

These sutures are for pedicles and inside work generally. If the operation involves a 
hysterectomy or the removal of a tumor, two additional Mayo needles should be threaded, 
making six in all. The tube of forty-day catgut is for any special work for which the 
operator may need such a long-lasting catgut. 

One slender curved intestinal needle threaded with a twelve-inch suture of fine silk 
(D), OT linen if preferred, with end tied in the needle by a half knot. This is for the in- 
verting suture about the appendix stump, and for suturing any intestinal injury. 

Two large full-curved cutting needles, each threaded with half a strand of No. 1, 
twenty-day catgut, with end tied in needle. These are for closing the abdominal incision, 
and are used in suturing the peritoneum, muscles, and aponeurosis. 

Sir large full-curved needles, each threaded with a heavy strand of silkworm-gut. 
These are not tied in the needle, but are fastened by twisting. Pull about one-fourth of 
the euture through the needle and then twist with three full turns— no more and no less. 



858 


INVASION OF THE PERITONEAL CAVITY 


This usually fasteus the suture so it will stay in the needle while being passed and yet it 
will come out easily when pulled on. These silkworm-gut sutures are used as stay-suturesi 
and the heavy strands should be selected. They are placed just before the suturing of the 
aponeurotic layer of the wall. 

One long straight trocar-point needle, threaded with half a strand of No. 00 plain 
catgut with end tied into needle with a half knot. This is for suturing the skin. 

It is advisable to arrange the threaded needles so that they will not get 
lost or tangled. When the sutures must be prepared hurriedly by the nurse 
or assistant physician, it is well to place the strong suture-ligatures (twenty- 
day catgut in Mayo needles) directly in the needle holders for immediate use. 
The appendix sutures (plain catgut and fine silk, each in slender curved needle) 
may be clamped in a curved forceps until needed, and the sutures for the ab- 
dominal wall are stuck in a towel in the order in which they will be needed. 

C. Preparation of Operator and Assistants 

Everything that is to come in contact with the operative field must be 
sterilized. The hands and forearms of the operator and assistants must bo 
disinfected as far as possible, and should then be covered, so that thei^ is no 
chance of direct contact of the operative field with the skin of the hahds or 
arms, for the skin cannot be absolutely sterilized. Again, the operator and 
assistants must be so covered as to effectually protect the field of operation 
from contamination by particles from the liair or beard, or by particles carried 
in the breath. 

The accomplishment of this thorough protection of the operative wound 
has been the object of many decades of study and experimentation. The .pres- 
ent effective technique for the preparation of the operator, as well as all the 
other antiseptic and aseptic preparations, was attained gradually, by improve- 
ments added year by year, but it is all tlie direct outgrowth of the epoch- 
making work of Pasteur and of Lister. The following are the steps in the 
preparation of the operator and assistants : 

1. The sleeves are rolled well up above the elbows and the finger nails are trimmed 
short and cleaned thoroughly. 

2. The hands and forearms are then scrubbed carefully and vigorously, for ten to 
fifteen minutes, with warm water and some liquid preparation of green soap — using a stiff 
brush and giving particular attention to the irregularities about the nails and knuckles 
and to the spaces between the fingers at their junction with the hand. Where the brush 
causes undue irritation of the skin, gauze is preferable for scrubbing the arms, but a brush 
should be used on the hands. 

3. Then the soap is washed off with sterile water, and the hands and forearms are 
scrubbed in 80 per cent alcohol with gauze. 

4. Then they are scrubbed in bichloride solution (1:2,000), with gauze. 

5. The long-sleeved sterile gown is then put on, and the cap and face mask are ap- 
plied. As the rubber gloves are put on, the gauntlet of tlie glove is brought up over the 
lower end of the sterile sleeve to hold it in place. The arm is thus securely covered and 
there is no cl^uce for any skin surface to come in contact with the wound. The assistants 
go through the same process. 

The process of hand-disinfection just given is known as the “alcohol- 
bichloride” method, It is called also, from its originator, the Fiirbringer method. 

The careful and prolonged scrubbing with soap is the most important 
feature in any method of hand-disinfection. This fact has lutig been recognized, 
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and many operators have discarded bichloride and other irritant antiseptics 
and depend entirely on the soap scrubbing followed by the scrubbing in alcohol. 
When carried out with care and judgment, this practice is safe and gives good 
results and avoids the irritation due to bichloride. In some persons, however, 
alcohol causes more irritation than bichloride. 

There are three methods of hand-disinfection which are much used. The 
thorough scrubbing with green soap and warm water is common to all of them. 
The further steps differ as follows : 

a. The ''alcohol-bichloride*' method. The various steps in this method have just been 
given in detail. 

b. The "permanganate and oxalic acid" method. The hands and forearms are next 
immersed in a hot saturated solution of potassium permanganate and kept there until the 
skin takes on a dark brown color, then they are immersed in a hot saturated solution of 
oxalic acid until the skin again has its natural color. The oxalic acid is washed off in 
sterile water or sterile limewater. 

c. The "chlorinated lime and sodium carbonate" method. After the preliminary 
scrubbing, a tablcspoonful of chlorinated lime is taken in the palm of the hand and moistened 
with enough water to make a thick paste. Then a piece of sodium carbonate (washing 
soda) about the size of the thumb is crushed in the hand and rubbed thoroughly into the 
lime paste. This mixture, containing nascent chlorine, is rubbed vigorously into the skin 
of tho hands and forearms for from three to live minutes. The parts are then washed in 
sterile water, and later in weak ammonia water to remove tho chlorine odor. 

As to the choice of method of hand-disinfection, that is largely a matter of personal 
preference. Any one of tho above three methods, properly carried out, will give good prac- 
tical hand-disinfection — i.e., from hands and arms so prepared, infection will rarely if ever 
take place. The important thing is not which method is chosen, but how thoroughly the 
chosen method is carried out. 

Absoliite disinfection of tlie liands and arms is impossible by any method, 
as the disinfection is necessarily confined to the superficial layers of the epi- 
dermis. Bacteria situated in tlie deeper layers of the epidermis may work to 
the surface during the course of the operation — hence the importance of thor- 
oughly covering the prepared hands and arms with rubber gloves and sterile 
sleeves, leaving no skin surface exposed. 

REGULAR STEPS 

In Abdominal Section 

In order to present some idea of the main features of this important thera- 
peutic measure, the regular steps in this operation will be simply enumerated, 
and later some of the special points that require attention considered briefly. 

The regular steps incident to every case of abdominal section are as follows : 

1. Anesthesia. 

2. Incision. 

3. Exploration. 

4. Correction of pathologic condition, 

5. Toilet of peritoneum, 

6. Closure of incision. 

7. Dressing. 
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In abdominal section for pelvic disease the incision is made, almost in- 
variably, in the median line. All parts of the pelvis may be reached from such 
an incision and, in practically every case, exploration of the whole pelvis should 
be made. Ordinarily the incision is begun near the umbilicus and continued 
downward from four to six inches. If there is no large solid tumor, the incision 
is made small at first, but large enough to admit the fingers or hand into the 
pelvis for exploration. As a rule, the primary incision is about five inches long. 
If the abdominal walls are very thin, it may be shorter ; if they are very thick, 
it must be longer. 

The lower the incision is placed, the more easily the deeper portions of the pelvic 
cavity may be reached. When a tumor is present, the bladder may be drawn up consider- 
ably; consequently in such a case the incision must not be extended low until the peritoneal 
cavity has been opened and the bladder located. If it is thought that the bladder may be 
drawn so high as to interfere with the ordinary incision, a steel bougie may bo ijitroduced 
into the bladder and the height of its cavity determined before the incision is malde. 

In cutting through the abdominal wall it is not necessary to strike the tendinous tis- 
sue between the recti muscles. If the incision is made a little to one side of the tendinous 
center and passes through the rectus muscle of that side, it makes little difference.! Conse- 
quently, no time should be lost trying to make a careful dissection exactly in the Vnedian 
line. ' 

The incision is continued through the skin and the subcutaneous fat and fascia, and 
the rectus muscle with its tendinous sheath, down to the loose subperitoneal fat. When the 
subperitoneal tissue is reached, all bleeding is stopped, and the subperitoneal fat and con- 
nective tissue are cut through between two dissecting forceps. The peritoneum is then 
picked up with the dissecting forceps and a short cut is made in it,' and this opening in 
the peritoneal cavity is enlarged by scissors or knife. 

Sterile towels now may be fastened on each side to the edges of the peri- 
toneum to avoid any contact with exposed skin surface. 

SPECIAL POINTS 

In Abdominal Section 

There are a number of special items that must receive careful consideration 
by every one doing abdominal section work. Among these may be mentioned 
the following: 

1. Drainage. 

2. Shock. 

3. Injury to adjacent organs. 

4. Foreign bodies in abdomen. 

1. Drainage. — The rule in abdominal surgery is not to drain unless there 
is some special reason for it, and that special reason must be a very strong one. 
Experience has abundantly shown that in all but exceptional cases the best 
results are obtained by closing the peritoneal cavity completely and leaving 
Nature to carry on the reparative process alone, undisturbed by tubes or gauze 
or other form of drainage. 

That small percentage of cases in which drainage is advisable includes the following 
elasses : 

a. Rapidly spreading inflammation of the peritoneum or acute general peritonitis. In 
such cases free drainage is indicated, and, as a rule, the freer the better. 
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b. Bupture of abscess in pelvis. This accident happens not infrequently during the 
enucleation of an inflammatory mass containing pus. In some cases the pus is not confined 
in any removable sac, but has burrowed in various directions among the adherent organs. 

In such a case as soon as the adhesions are separated, the pus flows out into the peritoneal 
cavity. 

c. Persistent free oozing from surfaces left after the enucleation of an inflammatory 
mass. Here the effect desired is pressure rather than drainage, but, as the end of the gauze 
used for pressure must be brought out through the abdominal wound or through the vagina, 
it is usually referred to as a drain or pack. 

2. Shock. — The principal factors in shock are (a) loss of blood, (b) ex- 
Iiosure and handling of abdominal contents, and (c) long anesthesia. To avoid 
shock, therefore, particular attention must be given to the following points: 

a. Careful hemostasis. All vessels that can be located are ligated or clamped before 
they are divided. In cutting through ligated tissues, forceps are in readiness to catch any 
vessel that may have escaped the ligature or upon which the ligature is not tight enough. 

b. Protection of the abdominal contents, so far as possible, from handling and ex- 
posure. The Trendelenburg posture accomplishes this to a large extent. In this posture 
the intestines and omentum gravilnte into the upper part of the abdominal cavity, away 
from the held of operation. Those parts that still tend to protrude into the pelvis are held 
out of the way by gauze or rubber dam, which, at the same time, serves to wall off the 
pelvis from the abdominal cavity. When the intestines are unavoidably permitted outside 
of the peritoneal cavity, they should be kept covered with large sterile towels soaked in 
warm saline solution. 

c. Minimum duration of anesthesia. To cut down the duration of the operation and 
consequently of the anesthesia, the operator should work rapidly — as rapidly as is consist- 
ent with safety and accuracy — but accuracy must not be sacrificed to haste. 

In this connection attention should be called to the fact that nurses and 
assistants may materially shorten the time under anesthesia by working rapidly 
in every step of the post anesthesia preparation. Here, figain, accuracy must have 
first consideration, but that is no excuse for the slow, painfully slow, preparation 
so often seen. The most efficient nurse or assistant will execute the steps of the 
preparation rapidly as well as accurately and thus reduce the anesthesia time 
and the operative strain. 

3. Injury to Adjacent Organs. — The ureter, the bladder, and the intestines 
are the organs particularly liable to injury in difficult cases. Ordinarily an 
injury of any of these organs occurring in the course of an operation must be 
repaired at once or at the close of the operation, and anyone doing pelvic sur- 
gery must be prepared to take care immediately of the injuries mentioned. 

4. Foreign Bodies Left in the Abdomen. — The absolute certainty of the 
removal of all articles carried into the peritoneal cavity is a subject that 
deserves most careful consideration. It is surprising how easily and quickly 
the intestinal coils will enfold an object and carry it out of sight and touch. 
The prevention of this by the use of continuous gauze-strip sponges and long 
instruments has already been mentioned under the preparation of instruments 
and dressings.” 
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VAGINAL SECTION 

Vaginal section is incision through the vaginal wall into the peritoneal 
cavity. If the entrance is made behind the cervix, it is known as ^'posterior*' 
vaginal section. If the opening is made in front of the cervix, it is known as 
''anterior” vaginal section. 

In some cases of pelvic disease it is better to enter the peritoneal cavity 
from below; i.e., by vaginal section; while in other cases it is better to enter from 
above; i.e., by abdominal section. 


Advantages 

Of Vaginal Section 

The advantages of vaginal section, in suitable cases, are as follows : 

1. Less danger. There is less exposure and handling of the intestines and 
peritoneum. In vaginal section the manipulations are confined to the pelvic 
cavity, while in abdominal section the central portion of the great peritoneal 
sac is invaded; therefore in vaginal section there is less shock and less ganger 
of general peritonitis. Again, if infection should devlop after vaginal section, 
it is very likely to be "walled off” from tlie general peritoneal cavity and to 
cause simply local suppuration, whereas when infection appears after abdom- 
inal section it is very likely to take the form of an acute general peritonitis. 

2. Evacuation of pus without contamination of peritoneal surfaces. This 
is one of the strongest points in favor of vaginal section in suitable cases. 
As a rule, when there is a large collection of pus that can be reached from 
below, it should be evacuated that way. This is particularly important if the 
pus be of recent origin. In such a case it is very imi)ortant to prevent soiling 
of the peritoneal surfaces with this infectious fluid. This is accomplished by 
opening from below. 

Again, in many cases of pelvic suppuration, the pelvic cavity, containing 
the abscess, is entirely shut off from the general peritoneal cavity by a wall 
or roof of inflammatory exudate, which binds together the upper pelvic struc- 
tures. When operating from below we work beneath this roof, which protects 
the general peritoneal cavity from contamination. 

3. Better drainage. In vaginal section the opening is made at the lowest 
part of the pelvic cavity — the best place for drainage. 

4. Quicker convalescence. There is less disturbance of the intraabdominal 
structures. Also the wound is smaller, better protected and supported by sur- 
rounding parts, and is not so likely to be followed by hernia. 

5. No visible scar. This is of some importance. A long scar marking the 
site of a former opening into one's interior is not particularly pleasant for 
the patient to contemplate. It is an ever present reminder of the disease that 
was present and of the operation. It is well to avoid making such a scar in 
cases where other methods are just as good. 

6. Vaginal section combines easily with certain plastic operations, which 
are sometimes indicated at the same time. 
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Disadvantages 

The disadvantages of vaginal section are ; 

1. Lack of room in the operative field. The manipulations are cramped 
and are carried out with less certainty of accomplishing the desired result. 

2. Imperfect exploration of pelvis and lower abdomen. The pelvic struc- 
tures are harder to reach and the lower abdominal structures (appendix, etc.) 
cannot be satisfactorily reached at all. And of the structures reached, the 
dciermination of their condition must usually be made almost altogether through 
the sense of touch, for the structures can be only imperfectly exposed to sight. 

3. Remnants remain. Where the adhesions are extensive there is likely to 
be imperfect work unless the uterus is removed, and in many cases it is not 
advisable to remove the uterus. 

4. There is not so good a chance to determine whether or not the condi- 
tions are favorable for conservative work on the ovaries or tubes, and the work 
itself, when indicated, cannot, as a rule, be so satisfactorily executed. 

5. Appendix affections cannot be satisfactorily handled. The appendix is 
diseased and requires removal in a considerable proportion of patients with 
pelvic disease. 

Selection of Cases 

The operative cases in which the authors consider the vaginal operation 
preferable to the abdominal are : 

1. Acute infection in the pelvis that has not yet spread to the general 
peritoneal cavity. This acute severe pelvic peritonitis is seen principally in 
cases of sepsis following labor or abortion. If general peritonitis is present, 
abdominal section is preferable. 

2. A collection of pus low in the pelvis within easy reach of the fingers, 
particularly if there is a probability that the general peritoneal cavity is well 
walled off above. 

3. For exploration of the pelvis in cei*tain doubtful cases when it is evident 
that all the information required can be determined from below. 

The operative cases in which the authors consider abdominal section pref- 
erable to vaginal section include : 

1. Chronic inflammatory lesions, with or without a collection of pus. 

2. Cases of adherent retrodisplacement of the uterus. 

3. Cases in which conservative work on ovaries or tubes is probably required. 

4. Ovarian and broad ligament and uterine tumors (except certain myo- 
mata that can be satisfactorily removed from below), 

5. Extrauterine pregnancy (except where all that remains is a walled-off 
hematocele). 

6. Cases complicated with, or probably complicated with, appendix trouble. 

7. Obscure cases, requiring thorough examination of the pelvis and lower 
abdomen. 
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PREPARATIONS 

For Vaginal Operation 

The preparations for vaginal operation arc practically the same as for 
abdominal operation, except that in the preparation of the operative field com- 
prising the external genitals and vagina, some special measures are employed. 

The day before operation, the external genitals and adjacent surfaces are 
shaved, and an antiseptic vaginal douche is given. Then about half an ounce 
of an acriflavine mixture (1 per cent neutral acriflavine in glycerin) is in- 
jected to the vaginal vault and left in place, a pad being applied. Early the 
next morning another acriflavine injection is made. 



Pig. 1110. — Preparation of operative field. Preparation stand, with picric solution, Iodine 
solution, alcohol, sterile bowl, gloves, forceps, and gauze pieces. On the lower shelf of the stand 
is placed a basin containing sterile catheter, towels, vaginal speculum, and vaginal forceps. This 
basin on the lower shelf Is shown in Fig, 1111. (This series from Crossen and Crossen — Opera- 
five Ch/necology.) 


Bacteriologic studies, particularly in regard to anaerobic infections per 
vaginam as investigated by T. K. Brown, indicate that in preoperative prep- 
aration of the vagina it is advisable to make long-continued application of an 
antiseptic in a penetrating medium, in order to reach the bacteria deep in the 
vaginal folds and epithelium. 

When the patient is on the operating table, the vagina and external genitals 
are scrubbed with soap solution, rinsed in sterile water, and then with bichlo- 
ride or cyanide solution. In cutting operations, 3 per cent iodine solution is 
applied as desired by the operator. The articles for the antiseptic preparation 
and the arrangement and draping of the patient are shown in Figs. 1110 to 
1113. 
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Fig. 1111. — Preparation of operative field. Patient In position for preparation of the operative 
field, and the preparation stand brought conveniently near. 



Fig. 1112.— Preparation of operative field. Patlent’a feet elevated ready for drapina with 
the eterlle sheet. This elevation of the feet puts them out of the way of the operative work, and 
enables the assistants to stand so they can observe and assist satisfactorily. 
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Instruments and Dressings. — The preparation of instruments, sutures, 
gowns, dressings, etc., is the same as for like articles for an abdominal operation. 

In vaginal work numerous small gauze pieces of the “ten” and “twenty” 
type are required, and cotton balls, also, should be at hand, for use especially 
in curettage. In hysterectomy and in vaginal section, one or two large flat 
gauze sponges, with a long tape attached, should be provided for introducing 
into the pelvis to hold the intestines out of the way. 



Fig. 1118. — The operator and assistants grouped about the field, beginning the operation. 
Notice that the patient’s feet are out of the way so that the assistants can get at the operative 
Held to observe and assist Intelligently. The nurse (at operator’,s left) is standing beside her 
table ready to hand sutures as needed. 

t 

For vaginal operative work it is convenient to have three lists of instru- 
ments — List A, List B, and List C. 

List A specifies the instruments needed for curettage and excision of speci- 
men from cervix and radium application to cervix or within the uterus. List B 
specifies the additional instruments to be added to List A to provide for repair 
or excision of cervix, repair of pelvic floor, and plastic operations at vaginal out- 
let. List C specifies the additional instruments to add to Lists A and B to pro- 
vide for anterior or posterior vaginal section or for vaginal hysterectomy. 
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11 If-— Fastening a retention catheter by “four point" fixation. This Is an effective 
method of maintaining the catheter securely in position. A. The catheter In place and ready to 
be fastOTed. B, The upper long narrow adhesive strip has been fastened to the skin on the left 
Bide and brought once around the catheter and is being fastened to the skin on the right side. 
C. The lower adhesive strip has been similarly fastened to the skin on one side, brought once 
around the catheter and fastened to the skin on the other side. D. The dressing and T-bandage 
applied, with the catheter extending out to one side. When the patient is put to ocd, the catheter 
will be connected with tubing to convey the urine to a bottle tied to the side of the bed. Patient’s 
skin is prepared with picric acid solution. We formerly used this for the skin preparation but 
have discontinued its use because of frequent idiosyncrasy to it. 
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Notice that the patient's feet are out of the way so that the assistants can get at the operative 
field to observe and assist Intelligently. The nurse (at operator left) is standing beside her 
table ready to hand sutures as needed. 

For vaginal operative work it is convenient to have three lists of instru- 
ments — List A, List B, and List C. 

List A specifies the instruments needed for curettage and excision of speci- 
men from cervix and radium application to cervix or within the uterus. List B 
specifies the additional instruments to be added to List A to provide for repair 
or excision of cervix, repair of pelvic floor, and plastic operations at vaginal out- 
let. List C specifies the additional instruments to add to Lists A and B to pro- 
vide for anterior or posterior vaginal section or for vaginal hysterectomy. 
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fie- lllf-— fasteningr a retention catheter by "four point" fixation. This is an effective 
mettod of maintaining the catheter securely In position. A. The catheter In place and ready to 
be fastened. The upper long narrow adhesive strip has been fastened to the skin on the left 
brought once around the catheter and Is being fastened to the skin on the right side. 
(7. The lower adhesive strip has been similarly fastened to the skin on one side, brought once 
around the catheter and fastened to the .skin on the other side. D. The dressing and T-bandare 
applied, with the cathet^er extending out to one side. When the patient is put to bed, the catheter 
will be connected with tubing to convey the urine to a bottle tied to the side of the bed. Patient's 
tkin is prepared with picric acid solution. We formerly used this for the skin preparation but 
have discontinued its use because of frequent idiosyncrasy to It. 
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In arranging the patient in position for the operative work, the foot and 
legs should be raised far enough to carry them out of the way of the assistant 
standing at each side, as well shown in Figs. 1112 and 1113. This arrange- 
ment puts the operative area in the best position for the operative work and, 
the patient’s feet being out of the way, the assistant on each side can stand 
close to the field and see and assist to the best advantage. If the leg-supports 
do not elevate the feet sufficiently to give plenty of room for the assistants, a 
moderate outward twist of each support will assist materially. 

Catheterization in the operating room immediately preceding operation 
is advisable as part of the routine preparation. It gives an entirely empty 
bladder, which tends to prevent injury in extensive pelvic operative work and 
also facilitates accurate examination in those cases requiring deep palpation 
under the anesthesia. Catheterization in the operating room has the advan- 
tages that it is carried out under better antiseptic precautions and with less 
trouble and loss of time than in the patient’s room, and also prevents trouble- 
some accumulation of urine between catheterization and operation. In the 
exceptional cases where catheterization is not advisable, a word in time to 
the preparation-assistant will eliminate it. \ 

Another point of importance in vaginal work is to arrange the sl^erile 
coverings about the vaginal opening in such a way that the rectum will be 
kept covered. Unless such care is exercised in the various manipulations in 
the course of the operation, the rectum may become exposed sufficiently to 
permit contaminating contact of sutures or instruments or the operator’s 
gloved fingers. 

Another point is the free use of citrate solution during curettage, to pre- 
vent clotting. The top of the vagina should be filled with the solution before 
using the curette, so that the introduction of the curette carries citrate solution 
into the uterus. Also, it is well to keep adding citrate solution as the curet- 
ting progresses. Otherwise the curettings become lost in a mass of blood 
clot, which interferes with their separation and preparation for the labora- 
tory work. 

Again, in investigating the depth of the uterus preliminary to curetting, 
it is well to use a cotton-tipped forceps instead of the uterine sound, as the 
latter may easily go through a diseased uterine wall into the peritoneal cavity. 

If a retained catheter is needed after operation, it should be fastened by 
four-point fixation, as shown in Fig. 1114. If not securely fastened in all 
directions, it is likely to be found pushed out after a time. 
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AFTER-TREATMENT IN OPERATIVE CASES 

ABDOMINAL SECTION 

The details of the care of a patient after abdominal section may be divided 
into (A) the regular after-treatment and (B) the care in special conditions. 

(A) REGULAB AFTER-TREATMENT 

First Thirty-six Hours. — During the operation the patient’s bed should be 
warmed with hot-water bottles placed under the blankets. When the patient 
is placed in bed, the hot-water bottles are distributed about her, to maintain 
the heat and diminish shock. Care should be taken to avoid leakage from any 
bottle, and that a thick blanket is kept between the hot bottles and the patient. 
Much discomfort and even serious injury may be caused by leakage from a 
bottle, or a too thin protective covering between the bottle and the patient. 
In several instances legal complications have resulted, involving the nurse or 
the hospital, or the physician. 

The patient’s head should be low (no pillow under it) until she has re- 
covered from the anesthetic. Keep the patient quiet and let her sleep as long 
as she will from the anesthesia. If the patient vomits, she should be turned well 
over on the side to cause the vomited material to run out of the throat, that 
there may be no chance of its getting into the larynx and choking her. Death 
may occur from this cause. 

The orders for the day of operation and first postoperative day are usually 
about as follows; 

Fifteen liunJred c.c. of normal saline solution to bo yiven subcutaneously immediately 
on return to bed. Foot of bed to be elevated for six hours, except in drainage cases. 

Codeine, gr. i, hypodermically, every two hours when awake. If after two or three 
doses the patient is not asleep, give morphine, gr. hypodermically. When necessary to 
thus supplement the codeine with morphine, continue the codeine after that as before, i.e., 
every two hours when awake. The morphine is not to take the place of the codeine, but only 
to supplement it when necessary to give sleep. Sodium amytal, gr. vi, or nembutal, gr. iii, 
in 5 c.c. of water, given per rectum, is better than morphine for restlessness. If preferred, 
the medicine may be given by suppository. 

Water may be given by mouth as soon as the patient desires it, either hot or cold, as 
best retained. The water should be given only in small amounts, but may be given frequently 
unless there is persistent vomiting. 

Patient may ordinarily be propped up to void. If unable to void after the usual 
expedients (warm water to genitals, pressure on bladder, etc.), catheterize at eight-hour 
intervals or oftener if bladder fills. 

When catheterization has been necessary and the patient is again beginning to void, 
she should be catheterized once daily for residual urine, until the residual urine is less 
than 10 c.c. After catheterization always irrigate with 4 per cent boric solution and then 
instill 10 c.c. of 1 per cent protargol solution. 

When a retention catheter is in place, irrigate the bladder twice daily with 4 per cent 
boric solution, and instill 10 c.c. of 1 per cent protargol solution every other day. 
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It is not necessary ordinarily for the patient to be kept lying on her back. 
She should be turned frequently during the first several days, to avoid pul- 
monary congestion. 

As a rule, we prefer to let the patient have water in small doses as soon 
as she wishes it. It diminishes the thirst and helps to supply the system with 
needed fluid. Occasional vomiting does no harm ; rather it is beneficial in 
that it helps to clear out the ether-saturated mucus, the retention of which 
increases stomach irritation and disturbance. 

If there is persistent vomiting, and especially if there is persistent epigastric 
pain, a nasal tube should be introduced and the stomach washed out with a 
quart of normal saline solution. 

This stomach washing (lavage) has come to be recognized as a most important meas- 
ure in postoperative treatment. It is the only effective treatment for the serious) complica- 
tion of acute dilatation of the stomach, and in any case of persistent stomach irritation it 
adds much to the patient *s comfort by clearing out the irritating material. \ 

In the cases of persistent vomiting and dilatation of the stomach it may be left in 
place and washing done every hour until the stomach begins to empty itself.'. Lavage 
should be resorted to promptly when indicated. Because of the minimum discomfort of 
the small tube, it is decidedly preferable to the regular size stomach tube. ^ 

If the patient cannot take water by mouth, the thirst may bo diminished by saline 
solution under the skin. If the patient is in shock, start the subcutaneous saline at once, 
and also give glucose (10 per cent solution) intravenously or transfusion if needed. 

Second Postoperative Day. — During the second postoperative day the 
orders previously given are continued unless there is some special reason for 
modifying them. The patient may take water more freely, and the liquid 
nourishment is now begun and gradually increased as the stomach will bear it. 
For this purpose any liquid except milk is permissible: broths, albumin water, 
fruit juices, tea, etc., as best retained by the patient. 

If the patient has to be catheterized, it is well to give some I’eliable urinary 
antiseptic to diminish the danger of cystitis. If gas in the intestines is trouble- 
some, a rectal tube may be introduced. Prostigmine aids the moving of gas by 
intestinal peristalsis, but it is contraindicated in intestinal obstruction. 

If the operation was an emergency one, where there was no opportunity for 
preliminary preparation of the intestinal tract, it mjiy be advisable to secure a 
bowel movement within the second twenty-four hours, in which case an enema 
of magnesium sulphate 02 . i, glycerin oz. ii, and water oz. iv, may be given. This 
may also be used in those cases in which the rectal .tube does not relieve the gas 
pains and distention. 

If the patient has a retention catheter, it is usually removed on the second 
or third day ; and then catheterization for residual urine is done once or twice 
daily, depending on the amount, until the residual urine is less than 10 c.c. 
Protargol solution is instilled after each catheterization. If there are 100 c.c. 
of residual urine, it is best to replace the retention catheter to avoid overdisten- 
tion and consequent partial paralysis of the bladder muscle. 

Third Postoperative Day. — At the beginning of the third postoperative 
day start the patient on the regimen indicated below, that a bowel movement 
may be secured some time during this twenty-four hours. 
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The orders for the third postoperative day, usually booked the afternoon 
of the second, include the following : 

Magnesium sulphate and glycerin enema, morning of the third day. Continue the 
codeine as necessary to give rest. 

In those cases in which there has been persistent vomiting or distention^ continuous 
gastric drainage through a nasal tube connected to a suction apparatus and frequent enemas 
are used, Pitressin or prostigmine may be given if a mechanical obstruction can be ruled out. 
Five cubic centimeters of uritone are given intravenously as a urinary antiseptic. 

The saline solution and the glucose should be stopped as soon as the patient 
is taking sufficient fluids by mouth, as indicated by the output of urine. 

Fourth Postoperative Day. — Ordinarily by this time one or two good 
bowel movements have been secured, and the jiatient has become fairly com- 
fortable. All medicines may now be given by mouth. The patient may be 
propped up as necessary to aid in urination if she is not already urinating. 
Some semisolid and solid articles of diet (custards, breakfast foods, toast, 
crackers, bread, etc.) may be allowed. As a rule, no sedative is now necessary, 
except an occasional dose of sodium bromide when the patient is particularly 
restless at night. It is well to start the patient on some good tonic, for these 
patients are usually anemic. 

The orders given at this time may serve as standing orders, to be con- 
tinued as long as the patient is in the hospital, except when modified for some 
special indications. They are about as follows: 

Light diet, increasing to regular, as tolerated. Give an abundance of water and 
liquid nourishment. Articles from the regular diet may be added as desired. 

Continue the iron preparation. 

Continue the urinary antiseptic, if needed. 

Mild laxative (mineral oil, phenolplithalein, or cascara) at night as needed. Give an 
enema when there is no bowel movement during the day. 

Subsequent Orders. — The care of the bladder is an important item after 
pelvic operations. The urinary antiseptic should be continued until danger of 
urinary infection is past — ordinarily about a week after the bladder is emptied 
spontaneously. Curtis demonstrated that unsuspected residual urine is the 
most common cause of postoperation cystitis. When a patient has to be 
catheterized at all after operation, catheterization with the accompanying irri- 
gation should be continued at least once daily, immediately after urination, 
until all residual urine disappears. By following this plan, Curtis was able to 
eliminate practically all postoperative bladder troubles. Uritone, 5 c.c. intra- 
venously, is given until the patient can take medicine by mouth. Te Linde 
used 1 per cent rncrcurochrorne to stimulate bladder tone. 

The diet is gradually increased until the patient is taking regular diet 
with extras. She should continue to take liquid nourishment between meak. 
If during convalescence the patient does not take and digest sufficient food, 
the digestive powers may be increased by massage, passive movements and 
resisted movements, judiciously administered by a competent nurse. The 
careful carrying out of the regular nursing given bed patients (including the 
daily morning bath and evening alcohol rub) is also an important factor in 
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causing the patient to be comfortable and to rest well at night, and to digest 
her food promptly. If the patient is anemic, liver, spinach, and carrots are 
included in the diet, and iron, as ferrous sulphate, gr. v three times daily, may 
be given. 



Fig. 1115. Fig. 1116. 


Fig. 1115. — The sutures removed and the area powdered freely with boric acid A large 
amount of the boric acid powder should be used, as It absorbs moisture and prevents itching and 
irritation. (Pigs. 1115-1125 are from Crosaen and Crossen— Operative Oynecoloffy.) 

Fig. 1116. — Tlie flat gauze applied, ready for the strapping. 



Fig. 1117. Pig. 1118. 


Pig. 1117. — The two diagonal strips of two-inch adhesive plaster applied. These should be 
long enough to take firm hold at the sides, so there is no chance of their loosening and coming 
off. They should be applied with moderate tension, as here Indicated, to give good support. 

Fig. 1118. — The transverse strips applied. These also should be long enough to take firm 
hold at the sides. Plenty of adhesive plaster should be used, so as to form a support which will 

S it the patient to be up and about without any possible danger of the newly healed wound 
burst open by sneezing or coughing or other strain. 

Removing' the Sutures. — Unless there is some indication of irritation in 
the wound, the dressing is not to be disturbed for ten days. Then it is taken 
off and the sutures removed. The wound is now healed. The vicinity of the 
wound is dusted freely with boric acid powder, a smooth piece of gauze (several 
thicknesses) is laid over the scar, and the abdomen is strapped with strips of 
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Iwo-inch adhesive plaster (Figs. 1115 to 1118) in such a way as to take the strain 
from the newly healed wound. From four to six strips are put on so as to give 
firm support. Then a piece of cotton is placed over all and the binder reapplied. 



Fig. 1119. Fig:. 1120. 


Figs. 1119 and 1120. — Subsequent dressings. In the laler dressings, the adhesive strips are 
cut along the margin of the gauze, as indicated in Fig. 1119, and the gauze removed, exposing 
the scar as in Fig, 1120. After the required treatment, the fresh dressing is applied, and new 
adhesive strips are applied over the old ones. This obviates the frequent removal of the ad- 
hesive plaster from the skin, which is annoying to the patient and in some cases causes abra- 
sions of the skin. New adhesive strips may be thus applied over the old ones three or four 
times if necessary, and, in the meantime, the adhesive first applied has become slightly loosened 
by the skin secretions, so that it coine.s off easier than if recently applied. 



Pig. 1121. Fig. 1122. 

Fig. 1121. — The new dressing applied and the first new adhesive atrip being put on over 
the old ones. With forceps or the fingers, the sides of the old plaster support are drawn tense, 
as here Indicated, as the new adhesive strips arc applied. 

Pig. 1122. — The renewed adhesive support completed. Use as many strips as needed for 
secure support. 

The adhesive strips are usually left undisturbed for about a week. If it 
is desired to look at the wound area, because of irritation along the suture tracts 
or for any other reason, the adhesive plaster is cut along the edges of the gauze 
(Fig. 1119) and the gauze removed so that the scar and vicinity are exposed 
(Fig. 1120). After the required treatment, gauze is again applied and then 
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new plaster put on, the ends of the new plaster adhering to the old plaster at 
each side (Figs. 1121, 1122). This permits inspection of the wound area as often 
as desired without the discomfort of repeated removal of plaster from the skin. 

Ordinarily, however, the adhesive strips need not be disturbed until a week 
after the patient goes home. In the meantime a well-fitting corset or girdle, 
preferably the one she is accustomed to, is adjusted to the patient, to be worn 
after the adhesive is removed. The support is to be worn for about three 
months, but only when the patient is up and about. It may be taken off at 
night. Some authorities recommend that no abdominal support or binder be 
worn. But while most patients get along very well without it, the authors feel 
that it is a precaution which it is well to take. It is of decided benefit in some 
cases (where the abdominal wall is lax and protuberant), it adds to the pa- 
tient's comfort in most cases, it is a safety guard in sudden strains, such as 
coughing, sneezing, or vomiting and it does no harm in any case ii waist- 
constriction be avoided. \ 

Sitting Up, Walking. — Unless there is some special reason for hurrying 
the patient to the sitting posture, she should be allowed to remain quiet and 
in the recumbent posture for the first few days. After the bowels have moved 
well, the patient should be encouraged to move about in the bed and to be 
propped up as much as she likes — more and more each day — so that by the 
end of the first week she is sitting up straight in bed. By the eighth or ninth 
day she may sit on the edge of the bed and be out of bed on the tenth day. The 
advantages of this early moving about in the bed and early getting up are better 
circulation (less ^'bed-weakness"), and consequently better repair of wounds, 
better digestion, and quicker restoration to normal condition. 

The feeling of the patient is, as a rule, the best guide as to when to begin 
activity. In cases where the patient will be benefited by further rest, do not 
hesitate to keep her in bed two weeks, or even longer. In many instances the 
patient is greatly debilitated and literally ''worn out" by chronic sepsis or by 
months of suffering and ill health, or by heroic work for her children in spite 
of failing strength. In all these cases, the enforced rest in bed may be an impor- 
tant aid in restoring the patient's health. 

If the abdominal wall is found lax and atonic, as is so frequently the case, 
the ‘‘knee to chin exercises" described in Chapter III (Fig. 332) should be 
carried out regularly night and morning for several months after operation. 
They may be begun before the patient leaves the hospital or as soon thereafter 
as she finds she can carry them out without discomfort. 

After the patient has returned to her home, the tonic medicines and regi- 
men should be kept up for from three to six months, as necessary, to put the 
patient in good general health. 

(B) SPECIAL CONDITIONS 

1. Drainage Cases. — The drainage tube should be raised slightly and 
rotated once daily, in order to prevent injurious pressure on the rectum (which 
might cause perforating ulceration) and to prevent stopping-up of the drainage 
holes by omentum or bowel or exudate. 
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The tube is removed when the collection of fluid in the pelvis ceases — that 
is, in from two to five days. In suppurative cases the secretion, of course, keeps 
up indefinitely. In such a case, the tube is left in luitil all acute threatening 
symptoms have disappeared and until a good wall has formed about the tube 
tract, shutting it off from the general peritoneal cavity. It may, as a rule, be 
removed in from four to six days, and a small rubber tube inserted into the 
tract to keep the outer end open until it closes from the bottom. The treat- 
ment of such a tract is to keep it clean by cleansing (daily or less "frequently, 
as needed) with hydrogen peroxide, keeping the outer end open as mentioned, 
and protecting it from secondary infection by an antiseptic dressing. It is well 
to keep some antiseptic drying powder (e.g., boric acid) dusted freely on the 
wound about the drainage tube. 



FIs. 1123. — Elevation of the upper part of the body, to aid drainage toward the pelvle. 
This simple elevation of the head of the bed is employed Immediately after operation and also at 
other times when the patient Is too weak to be placed In the "half-sltUngT’ or Fowler posture. 
The head of the bed Is to be raised from eighteen to twenty-four Inches (46 to 61 cm.) 

In cases with extensive intraperitoneal suppuration, it is well to put the 
patient at once into partial Fowler posture by elevating the foot of the bed, as 
shown in Fig. 1123, and into regular Fowler posture (Fig. 1124) when suffi- 
ciently recovered. 

2. Uterine Replacement Cases. — The principal special point in the care 
of the patient after any operation for fastening the uterus and adnexa for- 
ward, is to see that the bladder is not allowed to fill sufficiently to force the 
uterus backward again in the first few daya following operation. If the patient 
cannot urinate, she should be catheterized often enough to prevent injurious 
distention. 
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Fig. 1124. — The Fowler posture. Head-rest elevated thirty to forty degrees. Slipping down 
In the bed may be prevented by placing a box at the patient’s feet or by elevation of the foot of 
the bed or by a sling extending from the patient's hips to the head of the bed. 



FIs. 1125. — Elevation of the lower part of the body» for the treatment of shock. The foot of the 
'bed Is to be raised from eighteen to twenty-four Inches (46 to 61 cm,). 
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3. Severe Shock. — When the patient is in severe shock, the head should be 
lowered by the elevation of the foot of the bed about two feet as shown in 
Pig. 1125, except in those cases where there is danger of spreading pus from 
the pelvis to the upper part of the uncontaminated peritoneal cavity. 

Give the patient quick stimulants, along with glucose intravenously and 
plasma or serum if available. If the shock is primarily due to hemorrhage, 
transfusion is indicated. The use of carbon dioxide is an additional measure 
of value where respiration is shallow. 

4. Internal Hemorrhage. — A serious internal hemorrhage is indicated by 
rapid weakening of the pulse, an increase of pain in the abdomen, and sub- 
normal temperature. It is rare after the first twelve hours, and usually comes 
within the first six hours. If there is a drain through the abdominal incision or 
into the vagina, there will be a free flow of bloody serum, or, if it is a tube 
drain, of blood itself. 

The treatment of a slight hemorrhage is (a) to elevate the pelvis by raising 
the foot of the bed, (b) to put an ice bag on the pelvis outside the dressing, (c) 
to keep the patient perfectly quiet on her back, and (d) to give a sedative 
(codeine) if necessary to secure rest. Discontinue the saline or glucose solution. 
Do not give any stimulants or employ any measure that will increase the blood 
pressure. The hope is that, as the blood pressure is low, the bleeding will cease 
for a few hours — long enough to permit effective clotting to take place in the 
oozing area. In twenty-four hours such clots become so firm that a renewal of 
the bleeding is not probable. Fibrogen, 4 to 8 c.c. in ice water by mouth, aids 
in lowering the clotting time. If the patient is unable to take liquids by mouth, 
this can be given intramuscularly. 

When there is indication that a vessel is still bleeding, the abdomen should 
be promptly reopened (if the patient is seen in time) and the bleeding vessel 
caught. 

5. Persistent Vomiting. — To make the nausea and vomiting as slight as 
possible, the patient’s head should be low (no pillow) for several hours after 
anesthesia. For the first day the patient should be kept perfectly quiet, with the 
eyes closed most of the time, so as to nap as much as possible. The nausea is 
increased by talking or by even looking about. If a visitor is allowed, it should 
be for only a few minutes and there should be no talking. When water is first 
given, it is preferable usually to give hot water, in tablespoonful doses and fre- 
quently, though some patients retain cold water very well from the first. 

The most effective measure for overcoming vomiting, persistent nausea, and 
stomach distress generally, is washing out of the stomach with normal saline 
solution, as previously described. After the bowels are well opened the vomiting 
usually ceases unless there is some serious complication, such as beginning 
peritonitis or intestinal obstruction, both of which are mentioned later. 

6. Acute Dilatation of the Stomach is a serious complication that may de- 
velop any time after operation, but especially within the first sixty hours. The 
patient complains of persistent pain in the epigastric region, and this region 
becomes more or less distended. The pulse becomes rapid and weak without 
apparent cause. There is usually nausea and vomiting, but the most constant 
and characteristic signs are the persistent epigastric pain and the failing pulse. 
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The anatomic change is overdistention of the stomach with gas, due to different 
causes in different cases. In the majority of cases it is probably due to some dis- 
placement of the stomach, with kinking and obstruction at the pylorus. As the 
gas cannot escape, its continued accumulation becomes a serious matter, and in 
several instances death has resulted from overdistention of the stomach caused 
thereby. 

The treatment for this condition is prompt introduction of the stomach 
tube, to permit the gas to escape, and irrigation of the stomach with normal 
saline solution to remove all decomposing material and prevent reaccumulation 
of the gas by instituting continuous drainage, using suction if needed. This 
complication should be watched for and recognized, and the nasal tube used 
before it reaches a serious stage. If the trouble recurs, several stomaclii wash- 
ings may be required. It is well also to vary the patient’s position, so as to 
overcome displacement of the stomach and dragging on its supports. Iri some 
cases the condition is promptly relieved by turning the patient on the abdomen. 

7. Kidney InsufSciency is more easily prevented than treated aft^r it 
once develops. The preventive measure is to make sure that the kidneys arc 
doing their work well before operation. The treatment for kidney insufficiency 
after operation consists in elimination by means of free bowel movements, and 
sweat packs and such other measures as arc used for the regular treatment of 
uremia, 

8. Distention and Intestinal Paralysis.- - When the laxative measures, given 
previously under the regular after-treatment, fail to cause bowel movement, the 
loss of function may be due simply to temporary jiaralysis of the bowel or to 
intestinal obstruction or to beginning peritonitis. Unless tliere are decided evi- 
dences of mechanical obstruction or of peritonitis, it is to be assumed that the 
trouble is temporary intestinal paralysis (adynamic ileus) and treatment for it 
is begun. This condition is one of the most serious of postoperative compli- 
cations. It is due to the paralysis of a segment of the small intestine which, 
due to the lack of peristalsis, prevents the passage of the intestinal contents 
past this point. The results are the same as obstruction from kinking, ad- 
hesions, etc. There is the persistent vomiting, becoming fecal in the late stages, 
the distention not relieved by usual measures, and later the toxemia from absorp- 
tion from the distended bowel. Peritonitis is easily ruled out early. Paralysis 
may be confused with obstruction from other causes and the differential diag- 
nosis is difficult. X-ray examination may help. 

The treatment consists in repeated washing of the stomach, and it is here 
that the duodenal tube left in place is of great value; repeated enemas such as 
magnesium sulphate oz. i, glycerin oz. ii, water oz. iv, s.s. enema with 1-2 dr. 
turpentine, saturated solution magnesium sulphate oz. vi (either alone or with 
olive oil oz. vi) aid in overcoming this condition. 

The use of continuous duodenal drainage with the Wangensteen tube should 
be tried, and if relief is not obtained then the Miller- Abbott tube should be used. 
The details of the use of the Miller- Abbott tube are shown in the following ac- 
count of the management of a case reported by Smith, Gehring and Wilson. 
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Upon the fourth day, Aug. 18th, the obstructive symptoms suddenly became more 
marked, resulting in fecal vomiting and increased distention and as a preoperative meas' 
ure the Miller^Abbott tube was passed. This consists of a double chamber rubber tube 
about 11 feet long, one chamber for aspirating intestinal contents, and the other, an air 
chamber through which air can be forced to inflate a balloon at the end. 

Abbott and Johnston have reported a number of cases of intestinal obstruction suc- 
cessfully relieved by the use of this tube, and in some instances rendering operation un- 
necessary. Its application reduces the distention of the gut proximal to the lesion, reliev- 
ing the obstructive symptoms and rendering the patient a better surgical risk. As stressed 
by Miller and Johnston its prolonged use is contraindicated where a disturbance in blood 
supply of the involved loop with possible gangrene is suspected. 

In our case the exact nature of the obstruction was not known, biit it was felt that 
the intestine was not strangulated. 



Flff. 1126. Fig. 1127. 

Fig. 1126, — The Miller-Abbott tube on 8/20/39, having completely traversed and decom- 
pressed the small intestine, lies with its tip and the inHated balloon at the site of obstruction 
near the cecum. Barium is shown distributed in the colon. (Smith, Gehring and Wilson-Wock- 
aon Memorial Hospital Bulletin.) 

Fig. 1127. — Roentgenogram on fourth day of intubation. 8/22/39. All evidence of Intestinal 
obstruction has disappeared. (Smith, Gehring and Wilson — Jackson Memorial Hospital Bulle- 
tin.) 


The balloon was deflated and the tube passed through the nostril into the stomach. 
The suction was begun and the patient turned on to his right side. The tube was advanced 
inch by inch as in passing a duodenal tube, until the 75 mm. mark reached the nose. A roent- 
genogram revealed the tube coiled in the stomach. About six inches was withdrawn and 
Viso gr. atropine was given hypodermically, hoping to relax the antrum. After advancement 
of the tube about a foot farther, x-ray examination revealed the tube following the charac- 
teristic duodenal curve. Thirty c.c. of air was injected into the balloon and the tube to 
the air chamber clamped. The tube was passed at the rate of 6 inches every half hour 
and the peristalsis allowed to draw the balloon through the intestine until the end of the 
tube had gradually worked its way to the point of obstruction in the right lower quad- 
rant, completely emptying and deflating the gut on the way (Fig. 1126). The balloon 
was deflated and the tube left in place. 

All symptoms had ceased on the fourth hospital day and a soft diet begun. It was 
felt that this food would be partly absorbed before reaching the point of obstruction which 
was apparently low in the ileum. 
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On the Afth hospital day the tube was clamped, but due to slight distention, suction was 
again started. Bowel movements began on the sixth day, feeding was resumed, and the tube 
was again clamped. A roentgenogram on the eighth day showed no evidence of obstruction, 
BO the tube was withdrawn (Fig. 1127). 

The patient was discharged on the following day and has had no recurrence of symp- 
toms during the three months since elapsed. 

This case demonstrates a typical mechanical obstruction in which the use of the Miller - 
Abbott tube was intended to convert an emergency operation into an elective surgical pro- 
cedure, but which apparently effected satisfactory release of the obstruction, rendering opera- 
tion unnecessary. The obstruction was probably due to kinking by adhesions and was per- 
petuated by the distention itself. 

The use of the Miller- Abbott tube in this case illustrated well the help the roentgenolo- 
gist can give to the surgeon in the management of a case of intestinal obstruction. By 
examining the upper gastrointestinal tract, a lesion of tlie stomach and duodenum was ruled 
out. During the same examination intestinal obstruction was diagnosed. In using the Miller- 
Abbott tube the possible dangers of barium in the intestinal tract proximal to the o1::|Btruction 
were obviated. 

Active cooperation between the surgeon and roentgenologist is imperative if th^ fullest 
advantages of this method are to be realized. Both must share in the responsibility uor suc- 
cessful intubation. Roentgenography makes passage of the tube a much less haphazard pro- 
cedure. The progress of the tube must be closely followed with frequent roentgenc^rams. 
This makes possible the prompt detection of any delay and also the degree of decompres- 
sion that is being effected. With the benefit of a complete visual record to supplement the 
clinical findings, the surgeon is equipped to proceed in the indicated direction with confidence. 

By means of this effective ^ intestinal decompression,*^ developed by the 
splendid work of Wangensteen and others, the intestine proximal to the ob- 
struction is relieved of its irritating and toxic contents. Also, this part of the 
intestine can then be used for nourishing the patient until the obstruction is 
relieved. For the feeding, a preparation high in vitamins and proteins and 
carbohydrates is used. 

Electrolytes and the serum protein-concentration can be maintained by the 
intravenous use of Hartman’s solution and the amino acid preparation for 
intravenous use worked out by Elman. The danger of hypoproteinemia in surgi- 
cal patients and the details of its effective treatment are considered at length in 
Chapter III. Much work has been done along this line also by Ravdin, Stengel 
and Prushankin, and in their article they review the literature. 

A muscular stimulant to increase peristalsis, such as pitressin or prostig- 
mine, may start the gas and other intestinal contents through the paralyzed 
loop. But if there is organic obstruction with constriction of a loop, increase 
of peristalsis may increase the tissue damage, swelling, and constriction and 
thus hasten thrombosis and devitalization of the loop. Consequently, extreme 
caution is necessary in the use of peristalsis stimulation in these borderline cases 
with uncertain local condition. 

The chief indications are (a) to keep the intestine above the obstruction de- 
compressed and quiet, so that the edema of the wall of the affected loop can 
subside and allow resumption of function, (b) to supply nourishment and 
fluids to the patient as above mentioned while nature is repairing the local 
damage, and (c) to empty the lower bowel gently with enemas, and thus en- 
courage the passage through of material from above without unduly stimulat- 
ing the bowel above. This active intestinal decompression plan of treatment 
eliminates the immediate toxic danger, lessens the increasing peristaltic dam- 
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age in the affected area, sustains the patient’s strength while you are differ- 
entiating between functional and organic obstruction, and aids in that dif- 
ferentiation by eliminating the obscuring toxemia and distention and painful 
peristalsis. 

9. Organic Intestinal Obstruction. — Definite organic obstruction by band 
or volvulus of course requires prompt operation when such diagnosis can be 
made. Unless operation is carried out promptly when local circulation is sub- 
jected to increasing organic constriction, thrombosis and devitalization of the 
affected loop will take place. The diagnosis is usually clear when obstruction 
with classical symptoms comes on suddenly some weeks or months after operation. 

On the other hand, in the first few days postoperative, functional disturb- 
ance of one or more loops (from the necessary operative handling and separa- 
tion of adhesions or from low-grade peritonitis) is much more frequent. Also, 
reopening of the abdomen is a much more serious matter in this early postopera- 
tive period. Consequently, all measures should be employed to rule out func- 
tional obstruction and make the diagnosis of organic obstruction definite be- 
fore reopening. Additional help in such differentiation and in the manage- 
ment of this difficult problem will be found in the detailed case previously 
given, and also in the articles of Wangensteen, Miller, Abbott, Johnston. 

Spinal anesthesia will sometimes relieve a functional obstruction. Conse- 
quently, in an uncertain case it is well to employ this, either as a diagnostic- 
therapeutic measure or as the type of anesthesia where operation appears 
necessary. 

10. Peritonitis is indicated by the combination of symptoms consisting 
of fever (beginning or increasing after the second day), persistent vomiting 
(extending into the fourth and fifth days), serious increase in the pulse rate, 
steady pain in the abdomen (without the cramplike pains of intestinal obstruc- 
tion), and an increasing tenderness and rigidity in the lower abdomen, which 
gradually spreads to the upper abdomen. The intestinal tract is usually slug- 
gish (partial intestinal paralysis), but there is not the complete absence of 
bowel movement such as occurs in intestinal obstruction. 

A rise of temperature within the first twenty-four hours after operation is not of 
serious significance. Not infrequently in extensive operations, involving large peritoneal 
or connective tissue surfaces, there is a sharp rise of temperature (up to 102® or 103® F.), 
coming on within twenty-four hours and subsiding the second or third day without further 
disturbance. In the absence of a more definite explanation, this "aseptic rise of tem- 
perature" is said to be due to the "absorption of blood ferment." But when there is a 
rising temperature after the second day, it is indicative of some unusual disturbance, and 
when the combination of symptoms above mentioned is present, the diagnosis of peritonitis 
is clear. 

The treatment of peritonitis following operation is the same as for peri- 
tonitis without operation. Saline solution and glucose should be given freely, 
and also blood transfusion, with duodenal drainage and nourishment as needed. 

11. Local Suppuration is indicated by fever, coming on after the sixth 
day, and a moderate increase in the pulse rate and localized pain. If the 
suppuration is deep in the pelvis, the patient complains of deep-seated pain and 
usually of backache or of pain extending down one thigh. If the inflammato^r 
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focus is situated in the back part of the pelvis, bowel movement or the giving of 
an enema causes pain. Vaginal examination shows a boggy mass which is very 
tender. The treatment for such local inflammation deep in the pelvis is to secure 
good bowel movement, to make the patient comfortable, to increase tissue resist- 
ance and to await resolution or abscess formation. When fluctuation can be 
detected by vaginal examination, open and drain the abscess per vaginam. 
Exceptionally, it may be advisable to open into a solid mass (inflammatory focus 
without fluctuation) or to open into the cul-de-sac for general pelvic drainage. 

When the suppuration is in the abdominal incision, there is increasing pain 
along the course of the incision. This calls for removal of the dressing and 
inspection of the wound. Inflammation at this point is indicated by the cardinal 
signs (pain, heat, redness, and swelling), localized at some part of the incision, 
or extending all along it. If the disturbance is slight, a hot moist antiseptic 
dressing, changed every twenty-four hours, may be sufficient. If there is a 
pronounced cellulitis at some point, that portion of the wound should be opened 
superficially and a gauze or tube drain put in and the hot moist dressing japplied. 
If drainage of the infected area can be satisfactorily effected without rmnoving 
the tension sutures, that is preferable. In some instances the inflammation is 
confined to the subcutaneous tissue and no disturbance of the deep buried futures 
is necessary. The important point, however, is to secure free drainage bf the 
infected area and prevent serious absorption. If the whole wound is infected, 
it must all be drained. In such a case, the whole wound (except the peritoneum) 
is likely to open. As soon as serious absorption hns ceased, the sides of the 
wound arc brought together by strapping with adhesive strips, the wound being 
exposed and cleansed every day or two (dei)cnding on the amount of discharge) 
with hydrogen peroxide. Later, if thought preferable, the granulating surfaces 
may be freshened by curetting and then brought together by sutures, with the 
idea of securing secondary union. 

12. Phlebitis seldom occurs now, since patients are allowed out of bed 
earlier. When it docs appear, it is usually in the third week, when the patient 
has passed the time for the ordinary operative complications and is congratu- 
lating herself that she will soon be entirely well. 

She complains of pain in the groin and upper part of the thigh on one side, 
and the temperature gradually rises to 102® or 103° F. There may or may 
not be swelling of the foot and leg, but there is always tenderness on pressure 
over the femoral vessels just below Poupart’s ligament. This tenderness may, 
in some cases, be traced a considerable distance down the thigh, and also up 
along the iliac vessels. 

The treatment of phlebitis is immediate bandaging of the leg and thigh 
(from toes up), elevation of the leg in a comfortable position on pillows, and 
the maintenance of this position and of the dorsal posture for several days. 
In mild cases the measures mentioned usually relieve the spontaneous pain, but 
in severe cases sedatives may be necessary for a time to give rest. 

It will be necessary to maintain this position most of the time for a week 
or more, depending on the severity of the trouble and the rapidity of the im- 
provement. When the above-mentioned treatment is carried out promptly and 
persistently, serious trouble seldom results. If the patient is permitted to use 
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the log, the suffering is increased and the disability prolonged, and there is 
danger of serious embolism by particles detached from the thrombosed area in 
the vein and carried to the brain or heart or lungs. On account of the danger 
of detaching emboli, no massage or rubbing of the involved area is permissible 
until some time after all acute symptoms have subsided. 

Ochsner and DeBakey obtained excellent results in thrombophlebitis by 
procaine block of the lumbar sympathetic ganglia, as described in their article 
on the role of vasospasm in thrombophlebitis. They summarize their results 
as follows: 

1. The concept that mechanical blockage of the venous and lymphatic systems is of 
primary signiflcance in the production of the clinical manifestations in thrombophlebitis is, 
in our opinion, inadequate. 

2. Based on recent clinical and experimental investigations, we believe that many of 
the symptoms and signs are due to vasospasm of the arterial and venous systems and that 
the vasoconstricting impulses originate in the throinbophlebitic segment. 

3. As the result of vasospasm there result increased filtration pressure, relative anoxia 
of the capillary endothelium and diminution in the flow of lymph, all of which increase the 
amount of perivascular fluid. 

4. By interrupting the vasoconstrictor impulses with procaine hydrochloride infiltra- 
tion of the sympathetic ganglions, there is produced a reestablishment of the normal ex- 
change of intravascular and perivascular fluids. 

5. Fifteen patients with seventeen thrombopblebitic processes have been treated by 
procaine block of the sympathetics. These cases are characterized by the prompt and 
permanent relief of all clinical manifestations in contrast with the usual case of phlegmasia 
alba dolens, in which there is pyrexia for from four to six weeks and the likelihood of 
persistent undesirable sequelae such as edema, varicosities and ulceration. 

6. There was prompt and permanent relief of pain in all instances. 

7. In half the cases the temperature returned to normal within forty-eight hours and 
in the other half within one week. 

8. In more than half the cases the edema completely subsided in eight days and in 
the remaining ones within twelve days. 

9. Sixty per cent of the patients were discharged from the hospital as cured within 
eight days after the institution of therapy. 

Getting paticiits out of bed early (at the end of a week or ten days) has 
almost eliminated this complication in the personal experience of the authors. 
Under the old regimen of keeping the patients in bed three weeks it was rather 
frequent, occurring in about 2 per cent of the abdominal operative cases. 

13. Fain During Convalescence. — Aside from the conditions already men- 
tioned and the natural soreness of the recently disturbed structures, pain dur- 
ing convalescence is usually due to gastric or intestinal indigestion, with gas 
formation and resulting painful intestinal peristalsis. The treatment for this 
condition is to remove the irritating material from the intestinal tract by an 
enema and laxatives, and, if necessary, to administer some remedy for the 
gastric or intestinal indigestion. Of course, patients who have been operated 
upon are subject to neuralgic and neurasthenic pains the same as other per- 
sons, and these are likely to be more pronounced at the menstrual time. 

An abdominal operation often causes the menstrual flow to appear ahead 
of time. Not infrequently there is also a slight bloody flow from the uterus, 
without any relation to menstruation, within a few days after the operation. 
. Such need occasion no alarm, as it disappears in a short time. 
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14. Subsequent Disturbances. — As the patient begins to walk about, there 
may be more or less soreness in the pelvis for some time, until the hyperemia 
of the healing tissues has disappeared and the new connective tissue is firm. 

In drainage cases a sinus sometimes persists. The persistence of such a 
sinus may be due to sloughing tissue or to a ligature. In the case of a catgut 
ligature or sloughing tissue, the troublesome material will usually disintegrate 
and come away in the course of some weeks. The sinus tract, in the mean- 
time, should be kept clean by frequent cleansing with hydrogen peroxide — 
every day or two, depending on the amount of discharge. The patient can care 
for the fistula at home after being shown how to apply the peroxide and the 
dressing. 

If a silk ligature is at the bottom of the sinus, it may come out itself after 
some weeks or months, or it may have to be taken out. Sometimes it may be 
caught up by ‘‘fishing^' with a silkworm-gut or other contrivance. Otherwise, 
it must be removed by operation. A rare cause of persistent fistula is la sponge 
or forceps left in the cavity. \ 

Occasionally a fistula connected with the bowel follows abdominal^scction. 
Ordinarily such a fistula should be treated by a simple cleansing for sorie time, 
for in a considerable portion of the cases it will heal spontaneously within a 
few weeks. If it persists indefinitely, it requires operative treatment. Such 
an operation should not be undertaken lightly, for it may prove very difficult 
and dangerous. 

A hernia in the scar indicates defective healing of the wound. This is 
usually due to the necessity for drainage, which prevents perfect approximation 
of the sides of the wound. If the hernia is small, it may in some cases bje held 
back satisfactorily by an abdominal support. If large, or if persistently trouble- 
some even though small, it requires operative treatment. 

AFTER-TREATMENT IN VAGINAL OPERATIONS 

The general after-treatment of vaginal operations is practically the same 
as for abdominal operations. 

A lysol douche % per cent or permanganate 1 :5,000, once daily, is started 
on the third day. If there is a drain from the peritoneal cavity into the vagina, 
the douche should be given under very low pressure, making sure that there 
is a good return flow. By the end of a week the drain will have either come 
away of itself or be loosened so it can be easily removed. The douches are 
continued as long as the discharge continues. It ii^ but seldom necessary to 
replace the drain. 

After a vaginal or perineal operation, the vulva and adjacent surfaces must 
be kept covered with an aseptic dressing, the same as any other wound region. 
Here, however, on account of the necessity of evacuation of the bowel and 
bladder, the problem of wound protection is more complicated. The dressing 
must be changed several times daily and with each change of dressing there is 
danger of contamination. 

When it is necessary to change the dressing, the nurse should disinfect 
her hands and then cleanse the operative field with an antiseptic solution (e.g.. 
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potassium permanganate 1 :5,000) , The cleansing may be conveniently accom- 
plished by means of the “pitcher douche.” After the cleansing, a fresh dress- 
ing is put on and the T-bandage again applied. 

If preferred, the “dry” after-treatment may be used in vaginal cases. 
With this after-treatment no internal or external douches are given until ten 
days after operation. Sterile pads are changed as often as necessary. 

In perineal cases, ointments applied once or twice daily may diminish the 
soreness and discomfort. If there should be much pain in spite of an ointment, 
a perineal ice bag will sometimes give relief. Also, sedatives are to be given 
if needed for sleep. 

If the patient can pass the urine, she should ordinarily be permitted to do 
so, whatever the character of the vaginal work. Catheterization is more likely 
to do harm than urination. 

In many cases, however, the patient cannot urinate at first, and must be 
eatheterized for two or three, or more, days. Catheterization must be carried 
out under strict antiseptic precautions. The catheter is boiled, the nurse’s 
hands are disinfected, and the vestibule and meatus of the patient are carefully 
cleansed with an antiseptic solution. After the labia are once separated and 
the vestibule cleansed, the labia must be kept separated, so that there is no 
rccontamination of the vicinity of the meatus, until the catheter is introduced. 
Care should be taken to avoid touching the part of the catheter which enters 
the bladder. The catheter should be grasped well back from the point. In 
order to prevent cystitis, it is well to give the patient some reliable internal 
urinary antiseptic while she has to be eatheterized and for several days after 
the urine is passed. 

Where repeated catheterization is necessary for several days, it is better 
to fasten an ordinary soft rubber catheter in place with adhesive and keep the 
bladder drained for forty-eight hours. When the catheter is removed after 
this time most patients will be able to void. However, as previously mentioned, 
in these cases, catheterization with the accompanying bladder irrigation should 
be carried out at least once daily immediately after urination until all residual 
urine disappears. 

The special points in the after-care in the various vaginal operations have 
already been given in the chapters treating of those operations. 
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MEDICOLEGAL POINTS IN GYNECOLOGY 

There are various conditions connected with the genital organs concerning 
which the physician may be called to testify in court or to give a written opinion. 

Such testimony is, generally speaking, simply the recitation of facts in 
anatomy, physiology, pathology, symptomatology, diagnosis, treatment, and 
prognosis, with which the physician is necessarily more or less familiar be- 
cause of his daily work. But there are certain things, of little or no value in 
the ordinary diagnosis and treatment of diseases, which assume much impor- 
tance when the case comes into court. So, when called to attend a icase in 
which there is any probability of court proceedings, the facts that arc otf medi- 
colegal importance should be given considerable attention. \ 

Some of these facts in connection with certain subjects that frequently find 
their way into court will be pointed out here. ■, 

RAPE 

Rape is defined as "the unlaAvful carnal knowledge of a Avoman without 
her consent,” and again, more in detail, as "sexual intercourse with a woman 
effected by violence, or with a young girl by abuse of her ignorance.” 

Medical evidence is ordinarily required to confirm or disprove the Sitate- 
ment that rape has taken place. False accusations of rape are very frequent. 
Taylor states that for one real rape tried in the courts there are, on the average, 
twelve pretended cases. Some of these eases of false accusation aj’c founded 
on a mistake, as may happen with infants, children, and persons mentally 
defective. In other cases the accusations are made willfully and designedly 
for the purpose of extortion or revenge, or from another ulterior motive. In 
some instances the false accusation may be at once disproved by medical evidence, 
though it has happened that the medical man has been deceived and duped by 
designing persons. In many cases in adults the medical evidence is not decisive, 
and the truth or falsity of the charge must rest almost wholly on the statement 
of the prosecutrix herself along with the corroborating circumstances. 

The question for the physician to decide as far as possible, from his ex- 
amination, is whether or not sexual intercourse took place, or was attempted, 
at approximately the time indicated. Subsidiary information may be required ; 
e.g., as to whether there were evidences of violence elsewhere on the body, or 
as to whether intercourse has ever taken place or has frequently taken place, 
or as to whether death was caused by the injuries inflicted, or as to whether 
disease was communicated at the time, and if so, what is the nature and prob- 
able outcome of such disease. On all such points the physician is supposed to 
be informed, and he is also supposed to keep such record of his cases as will 
enable him to testify with certainty, some years afterward, concerning his find- 
ings in any particular case. 
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For the consideration of the medical evidence of rape it is convenient to 
divide the cases into three classes, the first including infants and children, the 
second including young unmarried women, and the third including married 
women. 

There are, however, certain points that should be kept in mind in all eases. 
When called to examine or treat a person on whom rape is alleged to have been 
committed, notice and record, as soon as you can conveniently, the following 
points, for you are likely to be questioned in court concerning them : 

1. The precise time at which you were summoned, the exact hour and date 
of the examination, and the place of the examination. It is important in some 
cases to know whether or not the female, alleged assaulted, took the earliest 
opportunity to complain. Also, the exact time elapsing between the alleged 
assault and the examination has an important bearing on the signs found. The 
place of the examination at a certain time may be important as showing the 
truth or falsity of some statement of the defense or imosecution regarding the 
movements of the female shortly after the time of the alleged assault. 

2. Marks of violence about the genitals. 

3. Marks of violence on the body elsewhere or on the clothing of the 
complainant. 

4. Presence of stains of spermatic fluid or of blood on the clothing. When 
the character of the stain is not clear, make a microscopic examination of the 
contaminating material. 

5. The existence of disease ijrobably conveyed in the alleged assault (gon- 
orrhea, syphilis, chancroid). 

The evidences of rape will vary with the age of the patient and other 
circumstances. 

It may be stated that, to establish the fact of rape, it is not necessary to prove pene- 
tration into the vagina by the male organ. It has been decided that, if the evidence shows 
penetration of the vulva or to the vulvar cleft, that is sufficient — the legal establishment 
of the crime requiring only the fact of the penetration, the degree of penetration being 
quite immaterial. Consequently, the hymen is not necessarily ruptured, oven in cases where 
entrance of the male organ into the vagina would be absolutely impossible without such 
rupture. Taylor, in his Medical Jurisprudence (American Edition by Clark Bell), states: 
^‘Medical men sometimes have fallen into error on this point, considering that, when the 
hymen was entire, rape could not have been committed, but the statute law says nothing 
about the rupture of the hymen ns a necessary part of the medical evidence; it requires 
from the medical witness merely proof of vulvar penetration — this may occur and the 
hymen remain intact.^’ However, laws differ, and in any case it would be well to look up 
the wording and interpretation of the law in the state or country where the alleged assault 
occurred. 

Infants and Children 

In the case of infants and children there are usually decided evidences of 
injury about the genital organs. Of course, such injury does not necessarily 
exist, but when it does not exist the proof of rape must rest largely on evi- 
dence other than medical. Again, where there are evidences of injury about 
the genitals in a child alleged to have been assaulted, it does not necessarily 
follow that the injuries are due to rape. The abnormal appearance may be 
due to some disease or to some accidental injury, or to some injury inflicted 
by a designing person with the object of deceiving the physician. All these 
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things must be kept in mind. In this, as in other situations, the physician's 
diagnosis of the conditions present and the interpretation of the meaning of 
those conditions must be founded on incontrovertible physical evidence that 
will stand attack from all sides. 

The evidence of rape will, of course, vary much with the time that elapses 
after the occurrence before the child is seen. 

1. If the child is seen within a few hours, the following conditions may be 
present : 

a. More or less abrasion of the vulva and vaginal opening, with probably 
some bleeding or clots. If penetration into the vagina has taken place, there 
may be extensive injuries — tearing of the hymen, perineum, and vaginal walls 
into the rectum or even into the peritoneal cavity. 

b. Evidences of violence elsewhere on the body or about the clothing — 

scratches or bruises on the body, tears of clothing, blood on it or disarrange- 
ment of it. In some cases the child has been rendered insensible by a l^low on 
the head or by some drug administered. \ 

c. Presence of semen in the vicinity of the genitals of the child orW the 

clothing. The contaminating material should be submitted to microscopic ex- 
amination, that the presence or absence of spermatozoa (as a positive evidence 
of semen) may be determined. ' 

d. Presence of gonorrheal pus on the genitals. The presence of pus about 
the genitals of the child does not necessarily indicate rape. The pus may have 
been put there, with blood and scratches, for purposes of deception. If mi- 
croscopic examination of the pus shows gonococci, it has come, directly or 
indirectly, from gonorrheal inflammation in a male or female. Gonorrheal 
ophthalmia is a not infrequent form of gonorrheal inflammation, and the pus 
from such a condition in the mother or attendant may be responsible for the 
gonorrheal vulvitis in the child. 

2. If the child is seen after a few days or a week or so, the following con- 
ditions may be found : 

a. Acute inflammation, apparently due to violence. The fact that inflam- 
mation is present is established by the presence of a mucopurulent discharge, 
yellowish in color and staining the linen. This may not be present the first 
day or two, but after that it is ordinarily present if there has been much injury 
of the vulva or vagina. The inflammation is further indicated by the redness 
of the parts, the tenderness, and the pain on urination. 

The acuteness or recent onset of the inflammation is shown by the severity of the 
process compared with its extent, the marked painfulness of th^ affected areas, the presence 
of recent abrasions and tears about the hymen and vulva, and possibly swelling from edema. 
The parts may be so painful that the child strongly resists any attempt to make an exami- 
nation — even the separation of the thighs. This is of no diagnostic signiflcance, as children 
with inflammation from other causes, or even with no inflammation, may do the same. If 
this obstacle to examination is extreme, it may be necessary to anesthetize the child in 
order to make the examination. If extensive inflammation is present, there may be fever, 
and in the very extreme injuries the most serious acute symptoms may develop. Several 
deaths from this cause, with consequent convictions for murder, have been recorded. 

The fact that the inflammation was immediately preceded by violence or mechanical 
injury is shown by the evidences of recent tears or abrasions, or by ecchymoses due to 
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bruiBes from some cause, and also by the extent and severity of the inflammation in such 
a short time and without other apparent cause. Gangreiie with sloughing of the external 
genitals and vagina and adjacent tissues has occurred from these causes, usually with fatal 
effect, though some have recovered after considerable sloughing. 

Care should be taken to exclude similarly appearing conditions due to other causes. 
The very severe inflammation of the genitals called ^'noma^' has more than once led to a 
mistaken supposition of rape. It is seen principally in debilitated children with severe 
acute diseases, such as scarlet fever, diphtheria, typhoid fever, etc. Occasionally, however, 
it occurs in apparently healthy children where the genitals are neglected and dirty, per- 
mitting some severe infection. It may follow marked bruising or injuries of the parts from 
any cause. It may follow even a comparatively slight injury in an otherwise healthy child. 
Taylor relates a rapidly fatal case in a child live years old who accidentally fell on some 
thorns, from which she sustained slight injuries, followed by a severe infection and noma 
and death. The condition of the parts, with the evidence of mechanical injury, was such 
that it might easily have led to a charge of rape, had the real cause not been known. 

b. Gonorrheal inflammation in the acute state. Conorrheal inflammation 
is likely to extend into the urethra, though the vagina may escape. The diag- 
nosis of gonorrheal inflammation is established by finding gonococci in the 
discharge. The significance of the presence of acute gonorrheal inflammation 
depends on circumstances as already explained. 

c. Evidences of chancroidal infection (Fig. 375). 

d. There may be present some of the other conditions mentioned under 
the earlier examination. 

The disturbance of the parts may be very slight, as shown in cases where 
other circumstances proved the rape. For example, an adult was convicted of 
rape on an infant only seven months old. According to the medical evidence 
the vulva was someAvhat swollen, there was slight excoriation about the labia 
minora and a small amount of blood. The hymen was not lacerated, and there 
was no evidence of penetration past it. Seminal fluid was found on the person 
of the child. 

The evidences of rape, when not severe, may very quickly disappear. Casper 
relates a case of a girl of eight yeai'S upon whom rape was committed by a 
man in a drunken condition. The girl was examined the next day. The labia 
were then reddened, and there was congestion about the vaginal entrance, 
which was very tender. Examination ten days later showed the genitals to 
be in their natural state, and there was nothing at that time to indicate that 
the girl had been subjected to violence. 

3. An examination after some weeks or months may show no evidence of 
the disturbance, or may show one or more of the following conditions : 

a. Chronic mucopurulent discharge from the vulva or vagina. This is 
present in many infants and young girls from simple causes, such as want of 
cleanliness, scalding from frequent irritJiting bowel movements, seat worms, 
irritating urine, adherent prepuce over clitoris, skin diseases of the vulva, 
pediculi, and various other sources of irritation about the genitals. 

b. Chronic gonorrheal discharge from the external genitals or vagina. The 
fact that the discharge is gonorrheal is established by finding gonococci. If 
the beginning of this discharge can be fixed as about the time of the alleged 
assault, it is strong corroborative proof. Gonorrheal vulvitis and vaginitis occur, 
however, not infrequently from wholly different causes, as previously stated. 
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c. Evidences of syphilis or chancroid. 

d. Laceration or destruction of hymen. The presence of the intact hymen 
does not preclude rape, as previously explained; neither does the absence of 
the hymen or apparent laceration of the hymen necessarily imply injury of the 
membrane by rape or otherwise, though the condition of the hymen might be 
strong corroborative proof in a particular case, especially if it could be estab- 
lished by the mother or the nurse, or a physician who had made an inspection, 
that there was, prior to the time of the alleged assault, a well-formed and 
apparently intact hymen. The hymen is very different in shape and appear- 
ance in different individuals. Occasionally it is practically absent in a child 
otherwise normal. 

e. Abnormal size of vagina, as though it had been at one time dilated. 

Permanent marked dilatation is not very likely to follow a single distention 
by coitus or otherwise. This condition, which is found occasionally in older 
girls where the question arises, is due usually to repeated distention| of the 
vagina, by coitus or otherwise, extending over a considerable period <^f time. 
In such cases, the parts may soften and relax to a remarkable extent, even 
leading to the suspicion that childbirth may have taken place. \ 

f. Scars from injury of the genitals. The genitals are exceptional!^ well 
protected, and are not often injured, except by some disease process or in 
attempts at coitus. Occasionally a child will fall astride of some object and 
inflict an injury. Again, injury may come from attempts of the child to intro- 
duce some foreign body into the vagina, though such injuries are more likely 
to be found in girls somewhat older. Scars about the genitals may, of course, 
result from any severe inflammation or destructive process, and also from chronic 
inflammation of milder grade when it is accompanied by persistent scratching, 
with resulting ulceration. 

Older Girls and Unmarried Women 

In this class, the severity and certainty of the signs decrease and the diffi- 
culties of arriving at a definite conclusion increase. The mechanical injuries 
following coitus, or attempted coitus, arc less marked and sooner disappear, 
and there remain fewer deviations from the normal. Again, in the case of 
older girls and adult women, the medical man is likely to be subjected to two 
lines of questioning — (A) as to whether or not coitus or attempted coitus 
took place at about the time of the alleged assault, and (B) whether or not 
coitus had ever taken place before, and, if so, whether several times or over a 
considerable period. 

A. Evidences of Recent Coitus or Attempted Coitus. — The evidences found 
will, of course, depend to a considerable extent on the period of time which 
intervenes between the assault and the examination. If the examination is 
made within a few hours after the assault, one or more of the conditions pre- 
viously mentioned may be found. The mechanical injury to the genitals is 
likely to be less because the parts are larger, and the epidermis less delicate 
and less easily abraded. The evidences of injury on other parts of the body 
are likely to be more marked because of the greater resistance which the victim 
is able to make. 



BAFE 


891 


If the examination is made after a few days or a week, the additional 
points already mentioned must be investigated. As the local injuries are less 
than in younger females, they will subside more quickly. 

If the examination is made after several weeks or months, the problem for 
the physician resolves itself into determining whether or not sexual intercourse 
has ever taken place. The determination of the time when the coitus took 
place is ordinarily impossible after several weeks have elapsed. In certain 
cases the medical testimony may be strongly corroborative of other testimony 
in establishing the time of the assault, even after several months. For example, 
if it should be established by other testimony (a) that up to the time of the 
assault the young woman was perfectly well and had never had coitus, and 
(b) that immediately afterward she had a discharge and had been sick more 
or less ever since, and (c) that there had been no subsequent coitus — then the 
finding of a chronic pyosali^iiix with chronic endometritis, in an examination 
some mouths later, would be strong corroborative proof that the infecting 
coitus took place about the time of the alleged assault. 

Ordinarily, however, after a few weeks all the acute and subacute evi- 
dences have subsided, leaving only those that, so far as any distinctive char- 
acteristics are concerned, might have been there some months or some years. 
So the question here is essentially whether or not coitus has ever taken place 
in the case of the individual concerned. 

B. Evidences of Remote Coitus. — Ordinarily, it is easy to tell, by a com- 
paratively superficial examination, whether or not a girl or woman has prob- 
ably had coitus. The differences in appearance of the external genitals and 
vagina when coitus has taken place (especially if it has taken place several 
times) are usually so marked that the physician has little difficulty in dis- 
tinguishing them. This is the general rule. There are, however, exceptional 
cases which present many of the ordinary evidences of coitus when in fact 
none has taken place. On the other hand, there are persons who present signs 
which are considered almost pathognomonic of virginity when in fact sexual 
intercourse has occurred, and not only sexual intercourse, but pregnancy and 
labor at full term. So, in exceptional cases it may be very difficult to decide 
certainly whether or not sexual intercourse has occurred, and in such a case 
it is particularly difficult to legally prove it, for the anomalies must then be 
considered. 

The evidences of remote coitus or attempted coitus can be summed up as 
follows : 

1. Evidences of previous childbirth at or near term. 

a. Destruction of the hymen, leaving only irregular tags here and there about the 
vaginal opening, with scar tissue between. This condition is very strong evidence of child- 
birth at or near term. It means that there has passed through the vaginal opening some 
body large enough not only to stretch and lacerate the hymen, but to stretch out the 
vaginal ring enormously, and to so stretch and compress and bruise the hymen that the 
subsequent sloughing and scar contraction have practically destroyed it. There is really 
no hymen that can be traced as a circular ring of tissue with simply laceration from inter- 
course. The hymen, as such, is gone, and there remain only irregular projecting particles 
of tissue (carunculae myrtiformes) here and there to mark the place where the hymen used 
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to be. Of course a large tumor, e,g,, a myoma, delivered through the vagina might do the 
same. Also, some destructive inflammatory process or serious injury during childhood or 
later might produce practically the same result, but such conditions are rare and show also 
other evidences. There are cases of congenital deformity in which the hymen may be 
present simply as irregular tags of tissue, or it may, as recorded in some cases, be absent 
altogether. In such cases, we would not expect the scar tissue about the vaginal opening 
or the marked enlargement of the opening. So the destruction of the hymen as described, 
when present, is strong presumptive evidence of previous childbirth. 

Suppose the hymen is not destroyed — ^does that prove that no childbirth has taken 
place? Not necessarily. Occasionally during labor the hymen is simply torn and then the 
ring beyond it is stretched and torn. After labor, the portions may heal in such a way 
that the hymen appears practically intact. Still rarer eases have been recorded in which 
the hymen softened and dilated sufficiently to permit the child to pass and then underwent 
involution to about its former size. Such a hymen is likely to stretch also during coitus 
instead of tearing. The examination of such a patient would show an '^intact hymen,^' 
or, as some, laying too much stress on the condition of the hymen, are wont to write, 
"virgo Intacta.^' The absurdity of such a designation based only on the condition of the 
hymen is well expressed by Taylor when he remarks, ''such 'virgines intactae' hjave fre- 
quently required the assistance of accoucheurs and have in due time been delivered of 
children." \ 

b. Evidences of laceration or great stretching of the perineum, vagina, and'; pelvic 
floor. These evidences are a large vaginal opening, close approach of the opening 'to the 
anus (partial destruction of perineal body), scars about the opening or on the permenm, 
lax vaginal walls, and lax pelvic floor. These have about the same significance as the 
destruction of the hymen above mentioned — that is, their presence is strong evidence of 
previous childbirth, but their absence is not of much legal significance. 

c. Laceration of the cervix. The establishment of a distinct laceration of the cervix 
is very strong evidence of a previous parturition or operation involving division of the 
cervical wall. There are conditions that simulate a slight laceration, but a deep laceration 
would hardly be simulated by anything short of some congenital deformity, and in sqch a 
case there would be likely to be other deformities. Also, there would be no scar tissue, 
such as is ordinarily found about a laceration of the cervix. 

d. Evidences of previous lactation. It may be possible to press some fluid from the 
breasts, or the breasts may show the enlarged veins and the white striae (lineae albicantes) 
of a previous distention. 

e. Evidences of a previous distention of the abdominal wall. There may be present 
the striae (lineae albicantes) indicative of previous stretching of the skin from distention 
from pregnancy or other causes. When other causes (obesity, tumor, ascites) can be elimi- 
nated by the history, such striae indicate previous pregnancy. Also, marked relaxation of 
the abdominal wall may be due to previous distention by pregnancy. 

2. Evidences of previous abortion. After a short time, the evidences arc 
exceedingly uncertain in many cases. There may be some slight lacerations, 
with resulting scars, that may be corroborative evidence, especially partial 
laceration of cervix. Their presence may help some, but their absence is of no 
particular significance. 

3. Laceration of Hymen and some dilatation and laxity of vaginal opening 
and vaginal canal. These are the ordinary evidences of coitus and are nearly 
always present, especially if repeated coitus has taken place. Usually the 
opening in a virgin hymen is so small that the introduction of one finger is 
effected with some difficulty and causes pain. Ordinarily, after repeated coitus, 
the vaginal opening admits two fingers easily for examination, and without 
pain, provided the perineal edge of the opening is carefully depressed. 
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In exceptional cases the hymen may remain intact after coitus, particularly in those 
cases in which the opening is large and a little stretching will accommodate the male organ. 
Occasionally, however, a hymen with a small opening will remain intact. In such cases the 
hymen is usually elastic and unusually tough, and consequently it stretches and dilates 
under a force that would rupture an ordinary hymen. So that, though it may be said that 
there are many exceptions to the rule that '' coitus ruptures the hymen,'' there are very 
few cases in which a hymen presenting the normal rupture capacity (or normal size, nor- 
mally tense and having the normal consistency, elasticity, and strength) does not rupture 
on first coitus. In doubtful cases, then, the physician should take care to ascertain accu- 
rately, not only the presence of the hymen, but also its character. 

The apparent laceration of the hymen or even the absence of the hymen, while pre- 
sumptive evidence of coitus, is not positive evidence of the same. It may be absent wholly 
or partially from congenital deformity. It may have been destroyed or dilated by disease 
or injury in infancy, childhood or later life. It may have been lacerated by an operation 
or an examination. Its apparent laceration is, however, strong, corroborative evidence of 
coitus when taken in connection with the history of the case, and especially when there 
is reliable testimony establishing that it was formerly intact. 

4. Evidences of a disease usually communicated in sexual intercourse, such 
as gonorrhea, syphilis, chancroid, pediculosis pubis. 

5. Evidences of uterine or tubal inflammation, presumably due to infection 
following labor or abortion, or coitus. 


Married Women 

In married women normal sexual intercourse has, of course, already taken 
place, so that the establishment of the fact of coitus is of no help in estab- 
lishing rape. The medical evidence, if any is required, must hear upon the 
question of coitus by some one other than the patient's husband and against 
her resistance. 

The following points should be investigated : 

1. Evidences of injury about the genitals, indicative of forced and hurried 
coitus. There may be abrasions, tears, bruises, or bleeding. 

2. Evidences, elsewhere on the body or clothing, of injury in resistance. 
There may be bruises and scratches, or an excited or hysterical state, such as 
might be caused by a harrowing experience. The clothing may show tears or 
bloodstains, or contamination with dirt of the road, or disarrangement. 0 
course, none of these evidences of violence establish the crime of rape. T ey 
only go to show that something was attempted that excited the woman s 
resistance. They might have been due to attempted robbery or to a quarrel. 
Again, they may have been placed there intentionally. The woman may be 
trying to deceive for the purpose of extorting money or for other reasons. 

3. Stains of spermatic fluid may be present on the clothing or person of 
the woman. If there is any suspicious stain, some of the contaminating ma- 
terial should be submitted to microscopic examination, that the presence or 
absence of spermatozoa may be determined. Any discharge in the vagina may 
also be examined microscopically, but the presence of spermatozoa in the 
vaginal discharge is not of much significance unless it can be estabUshed that 
no coitus with the husband has taken place for three or four days. 

4. Disease (gonorrhea, syphilis, chancroid) not present in the husband. 
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The Question of Consent 

The question of consent is often the crucial point on the legal side of these 
cases of alleged rape in adult women, whether married or unmarried. This 
question is, as a rule, decided largely or wholly by testimony other than medical. 
In some cases, however, the medical man may be required to give testimony 
concerning corroborative facts. An adult woman of ordinary health and strength 
is supposed to make strong resistance. In such a cose, if there are no obvious 
evidences of resistance, the legal assumption is that consent was given and the 
case is not one of rape. It has been claimed that a strong woman can make 
effective resistance, and therefore that an accusation of rape by such a woman 
is an absurdity. ''Some medical jurists have argued that a rape cannot be 
perpetrated on an adult woman of good health and vigor, and they have treated 
all accusations made under these circumstances as faJae.’* This view is too 
extreme, for there are circumstances and conditions that would make effective 
resistance impossible even by a woman of unusual strength, as when two or 
more are combined in the attack or when the woman is rendered powerless by 
terror or by exhaustion from long struggling with her assailant. The physi- 
cian may be required to state his opinion regarding the possibility ©r prob- 
ability that sexual intercourse could take place without the consent! of the 
woman under various circumstances; for example, the following : \ 

1. When a woman is weak from age, sickness, or other bodily infirmity. That coitus 
could be forced under such circumstances is evident. 

2. Where there is imbecility or other form of mental iriosY>onsibility. In such a case 
consent in the legal sense is impossible. 

3. When the woman is attacked by several persons or by one person of superior strength. 
Rape is unquestionably possible under such circumstances. 

4. Where there is unconsciousness or partial unconsciousness from narcotics or intoxi- 
cating liquors. Coitus may take place under such ciicunistnnces without the consent, and 
in some cases even without the knowledge, of the wnmari. Many young women are ruined 
in this way in the ^ ^wine-rooms " of our cities. This fact is recognized in the law which 
makes it a crime to give a woman intoxicants with Ibe intention of stuj'ofying her, so that 
coitus may take place without her consent. 

5. When there is unconsciousness or partial unconsciousiicus from n general anesthetic, 
such as chloroform or ether or laughing gas. The fact that rape uiny, and occasionally has 
been, committed under those circumstances is sometimes taken advantage of by designing 
persons to extort blackmail from dentists and others who must, in their work, anesthetize 
or partially anesthetize patients without a third party present 

Anesthesia or partial anesthesia of a girl or woman without a third party prc.sent is 
hazardous for another reason. The patient, while going under the anesthetic or recovering 
from it, may experience certain feelings or hallucinations that cause her really to believe 
and firmly proclaim that sexual intercourse took place. Many such cases of false accusa- 
tions, honestly made, are on record. In one instance young lady was accompanied to 
a dentist by her afiianced lover, who never left her while the anesthetic was administered 
and a tooth extracted; yet she could scarcely be convinced subsequently that the dentist 
had not attempted to ravish her. '' 

6. When there is unconsciousness or partial unconsciousness from hypnotic sleep. Con- 
victions have occuiyed of undoubted rape under this condition. Also, false accusations may 
be honestly made from sensations experienced in this condition. This comes under partial 
or complete anesthesia. Another source of false accusations, honestly made, is mental 
aberration of various kinds — from well-marked insanity to the various functional nervous 
disturbances. 



OTHER CONDITIONS 895 

7. When there is unconeciousness or partial unconsciousnesB from faintingi syncope, 
an epileptic seizure, a fall or a blow. 

8. When the woman is temporarily helpless from terror or from an overpowering 
feeling of horror at her situation. 

9. A woman may cease her resistance under threats of death or duress. 

OTHER OONDITIONS 

Presenting Medicolegal Points 

1. The various medicolegal questions concerned with the state of preg- 
nancy, abortion, labor, and the puerperiuin belong more strictly to obstetrics, 
and need not be considered here. 

2. The question of the character of a disease present — particularly gonor- 
rhea, syphilis, or chancroid — and the source from which it could have come, 
and whether or not it is still transmissible, are all questions that may assume 
medicolegal importance under various circumstances; for example, in suits 
for divorce, suits for possession of children, suits for alimony, suits for dam- 
ages against individuals or corporations, etc. Also, of injuries of the genital 
organs you may be called to give the nature, extent, possible cause, and prob- 
able outcome. All these are simple clinical questions, and the information 
regarding them may be obtained from the clinical portions of this work. 

3. Various questions in regard to sterility may come up in legal inquiries. 
The required information on this subject is given in Chapter XV. 

4. In the case of the death of a woman or girl under suspicious circum- 
stances, the physician may be called upon to make a postmortem examination 
and then to answer, as far as possible, various questions, among which may be 
the following: 

What pelvic lesions were present? 

Wliat was the probable cause of these lesions? 

What was the cause of death? 

5. In coroners^ cases, and much more so in malpractice suits (before or 
after death), the following questions may be asked concerning almost any 
gynecologic disease: 

What disease is present? 

What are the principal points upon which your diagnosis is based? 

In yonr opinion did the attending physician use reasonable care and 
skill in the diagnosis? 

What is the established treatment for the disease? 

In your opinion did the attending physician use reasonable care and 
skill in the treatment ? 

6. In criminal cases and in damage suits the physician testifying as an 
expert may be required, particularly in the cross-examination, to explain in 
detail various points in the etiology, pathology, symptomatology, diagnosis, 
treatment, and prognosis of the affection under consideration. To answer such 
questions, the physician must be well grounded in all the important facts and 
theories of the disease, and must be able to give the required explanations in 
a few words and in ordinary language, avoiding the little-understood technical 
terms. 
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On important contested points it is well to be fortified with the names of 
two or three recognized authorities on that particular subject, with their exact 
statements. This information is, of course, held in reserve, to be given only 
if requested. 

In accident cases, retrodisplacement of the uterus is sometimes attributed 
to a fall or other minor injury. As a matter of fact, the uterus is so arranged 
and protected in the pelvis that a pathologic retrodisplacement by a minor 
accident is practically impossible. This subject is further discussed under 
Etiology of Uterine Retrodisplacement, in Chapter VI. 

7. It would seem that consent to operation and to such details of operation 
as the surgeon may find best on examination or in the course of the opera- 
tion, is implied when the patient accepts the surgeon’s advice and goes through 
the preparation for operation. The jury, however, does not always take that 
view of the matter. Consequently, it is well to remove all chance of contro- 
versy on this point by having the patient sign a request for the operation and 
having the signature attested by a responsible witness, such as the nurse or an 
assistant physician. The following, with place and date, is a satisfactoiw form ; 

I herewith request the performance of the required operation 
and such additional work as may be found necessary or advisable\ 
at the time. 

Witness 

(Signature of Patient) 


When the husband appears querulous as to what is to be done or not done, it is 
a good plan to have him sign the request below the wife’s signature. If the 
patient is a girl under age, her signature should be accompanied by that of 
one of the parents. 

If the patient wishes to make any exception to the latitude of action, such 
exception should be noted in the request. This enables the operator and patient 
to understand each other clearly. For example, in a certain case of the senior 
author’s requiring hysterectomy, the patient decided after full consideration 
that she wished both ovaries preserved even though one should be found dis- 
eased. The decision seemed to be against the patient’s best interests, still it 
was her right to insist on it if she desired to do so. The exception to the 
latitude of action was noted in the signed request, and at the operation both 
ovaries were preserved. 

8. The importance of the subject of foreign bodies left in the abdomen is 
often not appreciated by the physician until he is involved in a lawsuit con- 
cerning it. To make sure that no sponge or other foreign body is left in the 
peritoneal cavity at operation is a hard problem. This important subject in 
its various aspects is considered in detail by the senior author in a monograph, 
Foreign Bodies Left in the Abdomen. 



